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WHEN NUTRITION 
MUST BE MAINTAINED 


Few .Iff (Ilf iliMMifs in wliicli nuiiucn.incc of the 
nuttitiiin,il it.itf is less ittii'oftuiic tli.m jj'ccii'tC 
(hcr.ipy. Fur unless dif inct.ibulic Jeni.in.i:. .ue 
lulctju.itfly .s.iciitifil, ni.i\inij| (csponsc to Jrnt; 
;niininistr.i(i()u li.udly c.in he expected. 

In .1 liu.M of febrile, infecrinui, and ncupla-nic 
diseases Ovaltine c.in be t)f considcfable benefit 
in supplying the e.xtra nuttients tequireil duting 
periods of greater need. 'rhi.s nutritious foovl 


dtint., nu.ie with rnilb. -.upplu. tiie dietary etc* 
meiits rerpiitc<i. .ivictjuatc ptoteni, tcadily assinn- 
late d lat'oohydratc. li complex and other vitamin s, 
as well as iinjMirrant minerals, tfsalrmc leases 
the stomach rapidly hceausc of its low curd tet:- 
sion. hence may be talccn as frctpicnrly as dccmc.l 
riccess-iry. And its deJicums taste encourages ade- 
ipiatf consumption, ati inipsittant factor in com- 
bating the anufc.xia of many diseases. 


THE V/ANDER COMPANY, 360 NORTH MICHIGAN AVENUE, CHICAGO 1, IlllNOIS 




Three doily servings of Ovollinc, coch mode of 
Vi or. Ovollino end 8 or. of whole milk, * provide: 


psoitiri 

. . V 31.2 G-n, 

VITAMIN A 

tm l,U. 

CAfiOOHYORAU . . . 

. . . 62.4JC.'n, 
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W I.U 

rAT 

. . . :0.3LC;n. 
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1 la e-j. 

CALCIUM 

... 1 104 Crr;. 

filOOTLAVIH 


PHOSPHORUS .... 

. , . .503 Cm. 

NIACIN 

. 7.0 r;. 

IROH 

. . . U.St nij. 

COPPER 

. .5 n't 


'Based on avoiogo ropoitod values for milk. 
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Few Other Foods Can Better 
This Nutritional Composition 


During the recent past much has 
been learned about nutritional needs. 
The importance of an adequate 
morning meal has gained wide recog- 
nition. That breakfast should be 
adequate not only calorically, but 
also in its content of essential nutri- 
ents, is advocated by medical as well 
as nutritional authorities. 

In the breakfasts recommended, 
cereals, ready to eat or to be cooked, 
occupy an important place. For there 
are few foods that can better the 
nutritional composition of the dish 
composed of cereal, milk, and sugar. 

Besides quickly available food 
energy, this dish provides notable 
amounts of biologically adequate 
protein, the essential B vitamins 


thiamine, riboflavin, and niacin, and 
important minerals. 

The nutritional contribution made 
by 1 oz. of cereal (whole-grain, en- 
riched, or restored to whole-grain 
values of thiamine, m'acin, and iron), 
4 oz. of milk, and 1 teaspoonful of 
sugar, is sho^vn in this table of com- 
posite averages: 


Calorics 


Protcm. 


Fa) 


Carbohydrate 


Calcium 


Phosphorus 




Thiamine. 


Riboflavin 


Niacin 




The fresenee of this seal ittJieafes that all nutritional statements 
in this advertisement have been found aeceptahle by the Council 
on Foods and Nutrition of the /imericatt Medical Association. 


CEREAL INSTITUTE, 

135 SOUTH LA 


INC. 
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*1 


SALLE STREET 
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WHEN 

PROVES DIFFICULT 



Stnmin;i ntui strcn^tli, csscndtil tu .s jnums, 
optimistic outlook, arc vitally litikci! to the 
nutritional .srarus, and will qunkh w.inc if 
undernutrition is allowed to develop. Zest- 
ful living and boundless energy are itardly 
compatible with nutritional deficiencies. 

For the bclow-par p.iticnt wliose inadeejuate 
nutritifjnal intake is the responsible factor, 
Ovaltinc as a dietary supplement can make a 
real contribution toward assuring nutritional 
balance. A good source of high-cjuality pro- 


tein. readily utilired carbohydrate, well-cmulsi- 
fled fat. and essential vitamins and minerals. 
Ovaltine can prove a significant factor in 
re.storuig rhe desired state of optimal nutri- 
tion. 'nirec glassfuls daily, made with milk as 
directed, provide appreciable amounts of 
essential nutrients as indicated hy the uble. 
The low curd tension of Ovaltinc .assures 
rapi«l gastric emptying, lienee the appetite 
for regular meals is not impaired. Ovaltine is 
equally enjoyed with meals and between meals. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 




T'-rpc daily servings of Ovoltine, each made of 
oz, of Ovoltine and 8 oz. of whole miik,^ provide. 
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'^Bosed on average reported values for milk, 
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Breakfast and the 
Convalescent Ulcer Diet 


After the acute phase of peptic ulcer 
has subsided and dietarj"^ liberaliza- 
tion is possible, maintenance of the 
improved status becomes the objec- 
tive of therapy. The convalescent 
ulcer diet, begun at this time, pro- 
vides bland and easily digested foods 
to evoke minimum gastric juice se- 
cretion and peristaltic activity, and 
to induce maximal neutralization of 
the acid gastric juice. 

Because of the frequency of meals 
and the need for preventing com- 
plete emptying of the stomach, a rela- 
tively substantia] breakfast must be 
provided in the convalescent ulcer 
diet. Cereals have alwaj's been an 
important component of this meal. 

Thorouglily bland — except those pur- 
posely made dilferent through inclu- 
sion of bran — they are digested wdth 
a minimmn of effort, and do not stim- 
ulate undue acid secretion or peris- 
talsis. Furthermore, cereals are eaten 

Tbi pmir.n of this seal indicates that all natnthnal statements 
in this advertisement have been found acceptable by the Connctl 
on Foods and Nutrition of the American jMedical Association. 

CEREAL INSTITUTE, i-n’c. 

135 SOUTH LASALLE STREET • CHICAGO 3 



with milk or cream, both of which 
are essential in ulcer management. 

The wade variety of cereals, both 
in taste and physical consistency, 
permits variations in meal planning, 
thus avoiding monotony of diet. This 
table of composite averages indicates 
the nutritional contribution made by 
the serving of 1 ounce of cereal 
(whole gi-ain, enriched, or restored to 
whole-grain values of thiamine, nia- 
cin, and iron), 4 ounces of milk, and 
1 teaspoonful of sugar. 


Calories 

202 

Protein 

7.1 Gm. 

f:«i 

5.0 Gm. 

Carbohydrate 

33 Gm. 

Calcium 

... . 156 mg. 

Phosphorus 

. . . . 206 mg. 


.... 1.6 mg. 

Thiamine 

0.17 mg. 

Riboflavin 

. . . . 0.24 mg. 

Niacin 

. . . . 1.4 mg. 
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CHRONIC CHOLECYSTITIS 

Because of the low fat intake wliich is fre- biliary disease, without appreciably increasing 
quently necessary, many foods and beverages the fat intake. Its biologically adequate pro- 
are denied the patient with chronic gallbladder tein, readily utilized carbohydrate, B complex 

disease. If dietar)" curtailment becomes too and other vitamins, as well as essential min- 
drastic, however, nutritional deficiencies are erals aid in satisfying the need for these 
apt to develop, adding further complications nutrients. This food supplement makes a 
and physical discomfort. nutritionally excellent as well as delicious 

The delicious food drink prepared by mix- component of the extra feedings which are 

ing Ovaltine with skim milk provides many of frequently required in the management of 

the nutrients considered essential in hepato- chronic cliolecystitis. 

THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL. 
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Meal Organization and 
the Spastic Colon 


Dietary managemelit is one of the prin- 
cipal features of the regimen designed 
to correct the spastic colon. Not only is 
the choice of food important, but regu- 
larity of eating must be maintained as 
well. Peristaltic intestinal reflexes, in- 
fluencing the small and the large bowel, 
come into operation on eating, and can 
play an important role in re-establish- 
ing spontaneous, normal defecation. 
Hence three well-balanced meals daily, 
in contrast to less frequent or more fre- 
quent eating, prove most desirable. 

Cereals offer many advantages in the 
dietary of spasticity of the colon. Ex- 
cept for those purposely made different 
through the inclusion of bran, they are 
thoroughly bland, and are digested wth 
virtually no remaining irritant residue. 
Served with milk and sugar, they pro- 
vide an abundance of essential nutri- 
ents, contributing significant amounts 
of protein, carbohydrate, fat, vitamins 
and minerals. 

Cereals are not only an excellent com- 


ponent of the breakfast, but also serve 
as a source of bland food for one or both 
of the other meals. Available in a wide 
variety of taste and physical form, ce- 
reals are of universal appeal. Nutrition- 
ally, they are equally advantageous 
whether of the ready-to-eat or to-be- 
cooked variety. The table of composite 
averages indicates the nutritional com- 
position of the average cereal serving 
containing 1 oz. of cereal (whole grain, 
enriched, or restored to whole-grain 
values of thiamine, niacin, and iron), 
4 oz. of mUk, and 1 teaspoonful of sugar. 


Calories 


Prolein 


Fat 

5.0 Gm. 

Carbohydrate 

33 Gm. 

Caicium 


Phosphorus 




Thiamine 




Niacin 




The presenct nf thu seM iftdrcJtes thM jU tiut'ilntial statements ^ . 
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ALL THE NUTRIENTS 



Whenever the intake of essential nutrients 
must be augmented, as in convalescence 
from surger)" or infectious disease, or in the 
correction of malnutrition, the delicious 
food drink which results from mixing Oval- 
tine with milk can be of significant value. 
This palatable food supplement provides a 
wealth of essential nutrients in a pleasant, 
easily assimilated form. It supplies protein 
of high biologic value, readily metabolized 


carbohydrate, easily emulsified fat, ascorbic 
acid, B complex and other vitamins, as well 
as essential minerals. Three glassfuls daily 
sharply augments the intake of these nutri- 
ents, as shown by the table of composition. 
Its low curd tension makes for rapid gastric 
emptying, hence appetite for the next meal 
is not interfered with. This delicious food 
drink is enjoyed both as a mealtime bever- 
age and between meals. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL 




Three servings daily of Ovalfine, each made of 
V 2 oz. of Ovalfine and 8 oz. of whole milk*, provide: 


CALORIES 

669 

VITAftllN A 

3000 1.U. 

PROTEIN . . . . 

32.1 Cm. 

VITAMIN Bi 

1.16 me. 

FAT . . . 

31.5 Cm. 

RIBOOAVIH 

1.50 me. 

CARBOHYDRATE 

$4.8 Cm. 

NIACIN 

6.81 mg. 

CALCIUM , . 

1.12 Cm. 

VITAMIN C 

39.6 mg. 

PHOSPHORUS . 

0339 Gm. 

VITAMItl 0 

417 I.U. 

IRON 

12.0 me. 

COPPER 

0.50 mg 


‘Based on average reported values for milk. 
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Breakfast and the 
Convalescent Ulcer Diet 


After the acute phase of i>eplic ulcer with milk or cream, both of which 
has subsided and dietary liboraliza- are essential in ulcer management, 
tion is possiide, maintenance of the The wide variety of cereals, both 
improved status becomes the objec- jn taste and physical consistency, 

tive of therapj'. The convalescent i>ermits variations in meal planning, 

ulcer diet, begun at this time, pro- thus avoiding monotonv of diet. This 

vides bland and easily digested foods table of composite averages indicates 

to evoke minimum gastric juice se- the nutritional contribution made by 

cretion and peristaltic activity, and the serving of 1 ounce of cereal 

to induce maximal neutralization of (whole grain, enriched, or restored to 

tlie acid gastric juice. whole-grain values of thiamine, nia- 

Becau.se of the frequency of meals cin. and iron), 4 ounces of milk, and 
and the need for preventing com- 1 teaspoonful of sugar. 


plete emptying of the stomach, a rela- 
tively substantial breakfast must be Colorics 202 

provided in the con%’alescent ulcer Proioin 7.i Gm. 

diet. Cereals have always been an Fof s.o Gm. 

important component of this meal. Carbohydrate 33 Gm. 

Thoroughlj’^ bland — except those pur- Calcium 1S6 mg. 

posely made different through inclu- Phosphorus 206 mg. 

sion of bran — they are digested with hon 1.6 mg. 

a minimum of effort, and do not stim- Thiamino 0.17 mg. 

ulate undue acid secretion or peris- Riboflavin 0.24 mg. 

talsis. Furthermore, cereals are eaten Niocin 1.4 mg. 



J'/y of thh scjI inJicMcs thd' all ftututhnjl stattKcr.ts 
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CHRONIC CHOLECYSTITIS 


Because of the low fat intake wliicii is fre- 
quently necessary, many foods and beverages 
are denied the patient with chronic gallbladder 
disease. If dietary curtailment becomes too 
drastic, however, nutritional deficiencies are 
apt to develop, adding further complications 
and physical discomfort. 

The delicious food drink prepared by mix- 
ing Ovalrine with skim milk provides many of 
the nutrients considered essential in hepato- 


biliary disease, without appreciably increasing 
the fat intake. Its biologically adequate pro- 
tein, readily utilized carbohydrate, B complex 
and other vitamins, as well as essential min- 
erals aid in satisfying the need for these 
nutrients. This food supplement makes a 
nutritionally excellent as well as delicious 
component of the extra feedings which are 
frequently required in the management of 
chronic cholecystitis. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO I, ILL. 




Three servings daily of Ovalfine, each made of 
Vi oz. of Ovaltine and 8 oz. of skim milk*, provide: 


CALORIES 

42S 

VITAMIN A . . . . 

.... 2053 1.U. 

PROTEIN . . 

32.3 Gm. 

VITAMIN Bt . . . . 

.... I.IB ms. 

FAT 

2.5 Gm. 

RIBOFIAVIN .... 

.... 1.55 mg. 

CARBOHYDRATE 

664 Gm. 

NIACIN 

. . . 6.SI mg. 

CALCIUM . . 

J.I2Gm. 

VITAMIN C 

.... 39.6 mg. 

PHOSPHORUS . 

0.933 Gm. 

VITAMIN 0 

.... 400 1.U. 

IRON ... . 

12.0 mg. 

COPPER 

.... 0.50 mg. 


*Bosed on overage reported volues for skim milk. 
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ALL THE NUTRIENTS 



Whenever the intake of essential nutrients 
must be augmented, as in convalescence 
from surger)' or infectious disease, or in the 
corrertion of malnutrition, the delicious 
food drink which results from mixing Oval- 
tine with milk can be of significant value. 
This palatable food supplement provides a 
wealth of essential nutrients in a pleasant, 
easily assimilated form. It supplies protein 
of high biologic value, readily metabolized 



carbohydrate, easily emulsified fat, ascorbic 
acid, B complex and other vitamins, as well 
as essential minerals. Three glassfuls daily 
sharply augments the intake of these nutri- 
ents, as shown by the table of composition. 
Its low curd tension makes for rapid gastric 
emptying, hence appetite for tlie next meal 
is nor interfered with. This delicious food 
drink is enjoyed both as a mealtime bever- 
age and between meals. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL, 




Three servings daily of Ovaltine, each made of 
’/z oz. of Ovoltine and 8 oz. of whole milk*, provide: 


CALORIES 663 VITAMIK A 3000 1.U. 

PROTEIM 32.1 Cm. VITAMIH Bi I.ISmg. 

FAT 313 Gm. RIBOFLAVIN 1.50 rag. 

CARBOHYDRATE 64.8 Gm. NIACIN 6.81 rag. 

CALCIUM 1.12 Gm. VITAMIN C 39.6 mg. 

PHOSPHORUS 0,939 Gm. VITAMIN 0 417 1.U. 

IRON IZOmg. COPPER 0.50 mg 


*Based on average reporled values for milk. 
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Meal Distribution and the 
Gastrointestinal Patient 


The basic metabolic needs of the pa- 
tient afflicted with gastrointestinal 
disease do not diifer from the normal. 
Nevertheless many dietary problems 
do arise. Not only may the dietary 
have to be of a special natmre, but 
meal distribution also may have to 
be adjusted. Frequent feedings or be- 
tween-meal feedings, as required in 
peptic ulcer, gallbladder disease, and 
in colonic involvement, create prob- 
lems in maintaining palatabHity and 
the patient’s interest in food. 

Cereals can play an important role 
in the dietary of the gastrouitestinal 
patient. Whether ready to eat or to 
be cooked, they are easily digested 
with a minimum of effort. Except 
those made purposely different 
through the inclusion of bran, cereals 
leave virtually no residue on diges- 
tion, hence are bland and nonirri- 
tating to the intestinal tract. 

The large innnber of cereals avail- 
able makes for endless variety, hence 


palate appeal is virtually assured. 

Because of these nutritional ad- 
vantages, cereals find excellent ap- 
phcation not only in the formulation 
of breakfast, but as part of between- 
meal feedings and with the other two 
meals. The excellent nutritional con- 
tribution made by the cereal serving 
composed of 1 ormce of cereal (whole 
grain, enriched, or restored to whole- 
grain values of thiamine, niacin, and 
hon), 4 ounces of milk, and 1 tea- 
spoonful of sugar is indicated by the 
table of composite averages; 


Calories 


Protein 


Faf 

5.0 Gm. 

Carbohydrale 


Calcium 


Phosphorus 




Thiamine. * 


Riboflavin 


Niacin 




The presence of this seal indicates that all nutritional statements 
in this advertisement have been found acctptahle h) the Council 
on Foods and Kutririon of the American Medical Association. 
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Taken cold during the summer months or 
Iiot during the wintertime, the delicious 
food drink made by mixing Ovaltine with 
milk provides a wealth of essential nutrients 
in readily digested and assimilated form. 
Its delicious taste makes it enjoyable at 
every season. As a supplement to an inade- 
quate diet, in the correction of the milder 
forms of malnutrition, or when the intake 
of all essential nutrients must be augmented, 
it makes a worth-while contribution, as 


AT EVERY SEASON 

r indicated by its composition shown in the 
; table below. Tliis dietars' supplement pro- 
I vides biologically adequate protein, readily 
; utilized carbohydrate, highly emulsified fat, 

.ascorbic acid, B complex and other vita- 
t mins, and essential minerals. Its low curd 
■ tension makes for rapid gastric emptying 
t and easy digestibility. It is relished by both 
ciiildrcn and adults, and is unusually ac- 
, ceprable either as a mealtime beverage or 
> with between meal snacks. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 7, III. 



Three servings doily of Ovaltine, each made of 
Vi oz. of Ovaltine and 8 oz. of whole milk,* provide: 


CALORIES . , . 

659 

VITAMIN A 

3000 f.U. 

PROTEIN , . . . 

32.1 Gm. 

VITAMIN B» 

1.16 mj!. 

FAT . . . . 

31-5 Gm. 

RIBOFLAVIN 

1.50 ms. 

CARBOHYDRME 

B4,8 Cm. 

NIACIN 

6.S1 mg. 

CALCIUM . 

1.12 Gm. 

VITAMIN C 

39.5 ms. 

PHOSPHORUS . 

0.939 Gm. 

VITAMIN D 

417 l.U. 

IRON 

12 0 ms. 

COPPER 

0,50 mp. 


*Bosed on overoge reported values for milk. 
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The Importance of Breakfast 
In Restricted Diets 


In the restricted dietary employed in 
the management of peptic ulcer, gall- 
bladder disease, colitis, or obesity, 
chief emphasis is placed on the chem- 
ical or mechanical properties of tlie 
foods chosen. Yet in the compilation 
of these diets, nutritional values are 
of equal importance, and must be 
taken into consideration in order to 
prevent development of subnut ri- 
tional states. 

From this standpoint, breakfast 
assumes added significance, since a 
good nutritional status can hardly 
be maintained without an adequate 
breakfast. Hence nutritionists assert 
that breakfast should provide from 
one-fourth to one-third of the daily 
nutrient and caloric needs. A widely 
recommended breakfast pattern to 
acliieve this end consists of fruit, ce- 
real with milk, bread or toast and 
butter, and a beverage. Tlu-ough the 
addition of other suitable foods, a 
greater caloric and nutiaent contribu- 
tion is made possible. 

The inclusion of the cereal serving 


in tins breakfast pattern^ is well 
founded. For the gastrointestin^ 
patient, it provides a food which is 
mechanically and chemically bland, 
easily digested, and combines little 
ljulk with excellent nutritional values. 
The serving of cereal, milk and sugar 
provides biologically adequate pro- 
tein, caloric food energy in the form 
of carbohydrate and fat, B complex 
vitamins, as well as essential min- 
erals. The quantitative contribution 
made by 1 ounce of cereal (whole 
grain, enriched, or restored to whole 
grain values of thiamine, niacin, and 
iron), 4 ounces of milk, and 1 tea- 
spoonful of sugar is indicated by the 
table of composite averages: 

Calorics 202 

Protein. 7.1 Gm. 

Pot 5.0 Gm. 

Carbohydrate.. 33 Gm. 

Calcium "*56 mg. 

Phosphorus 206 mg. 

Iron.. 1-6 mg. 

Thiamine 0.17 mg. 

Riboflavin 0.24 mg. 

Niacin ’’’9* 



Th presence cf thh stat indicates that ait nutrithnal staUi^.ents 
tf: this adirrt/tcr,er:t hat't hcen feunJ acccpsahic h) the CfOincil 
07: Foods at}J i\:4trntcK of the Anteftcan Medicat AfS'-cialton, 
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WITH THE YEARS 


The many somatic and emotional changes 
encountered in senescence are manifested in 
a variety of ways, especially by a decrease in 
appetite. Reduced energy expenditure, atro- 
phic gastric changes, exaggerated food dis- 
likes, and food intolerance all contribute, and 
not infrequently lead to a state of undernutri- 
tion. In older patients, this chain of events can 
easily produce excessive weakness and impaired 
stamina, adding to the burdens of senility. 


Ovaltine proves an excellent means of pre- 
venting these complications. Its wealth of 
essential nutrients, as indicated by the table 
of composition, aids in preventing malnutri- 
tion. Made witli milk as direaed, Ovaltine is a 
delicious food drink. Older patients enjoy it as 
a mealtime and beween-meal beverage, and 
especially as a bedtime drink. Its low curd 
tension assures easy digestibilitj'and rapid gas- 
tric emptying, hence appetite is not impaired. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILL 
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A Valuable Safeguard 
Against Ulcer Recurrence 


After the acute exacerbation of peptic 
ulcer has been controlled, dietary mea- 
sures are usually instituted to prevent 
recurrence of clinical activity and the 
characteristic discomfort. In the diet 
prescribed for this purpose, cereals en- 
joy a prominent position. 

With the exception of those purpose- 
ly made different through the inclusion 
of bran, cereals are unusually bland, 
both chemically and mechanically. They 
invoke a minimum flow of acid gastric 
juice and do not impose a burden on the 
digestive processes. When served \vith 
cream, this cereal serving assumes 
greater acid inliibitory properties. These 
desirable features of cereals merit their 
use not only as part of the morning 
meal, but as a between meal feeding and 
as a component of the other two meals 
of the day. 

The wide variety of ready-to-eat and 
to-be-cooked cereals available, and their 
characteristically different tastes and 


physical properties, make for virtually 
endless variety and renewed taste ap- 
peal. Nutritionally, the average cereal 
serving makes a significant contribu- 
tion, providing a mixture of proteins 
whicli is biologically adequate, readily 
available caloric food energy, B complex 
vitamins, and "essential minerals. The 
table of composite averages outlines the 
nutritional contribution made by 1 
ounce of cereal (whole grain, enriched, 
or restored to whole-grain values of 
thiamine, niacin, and iron), 4 ounces of 
milk, and 1 teaspoonful of sugar. 


Calories 


202 

Protein 


Gm. 

Fat 

5.0 

Gm. 

Carbohydrate 


Gm. 

Calcium 


mg. 

Phosphorus 


mg. 

Iron 

1.6 

mg. 

Thiamine. •.•••••• 


mg. 

Riboflavin 


mg. 

Niacin 

1.4 

mg. 
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Management of Chronic Constipation. 


By 

.AriCHAEL H. STREICHER, D. 

Chicago, Illinois 


T his entitj' entails primarily an intelligent under- 
standing of the physiolog}’ of the colon before 
treatment is attempted. The physiologic principles 
which are so well established, yet so well forgotten, 
are suppression of the defecation reflex, the lack of 
fluid intake, intake of too much or too little residue 
in the diet, undue physical or mental strain, lack of 
adequate exercise, and in general, lack of proper under- 
standing and evaluation of associated conditions. 

A routine pattern of treatment unfortunately does 
not apply in constipation. It is well in general to study 
each patient as a unit and to apply the physiological 
principles in individual instances, inasmuch as patients 
vary considerably in their daily life and work. Spe- 
cifically, it is essential to obey the call of the defeca- 
tion refle-v;. so well described by Hurst (1921). and 
to that end it is important to teach each patient to 
think about it each morning after breakfast. It is 
equally important that he concentrates on the process 
and avoids undue distractions. Suppression of this re- 
flex (habit) often leads to atony of the musculature 
(dyschezia). 

In general, the average requirement of fluid intake 
is 1500 to 1800 c.c. per day. Bearing in mind that 
absorption of fluid takes place primarily in the right 
half of the colon and that absorption is more rapid 
in some patients, one must strive to estimate a daily 
requirement in each case; for instance, a constipate, 
who in addition has a decompensated heart disease, 
will necessarily need less fluid intake than one who 
is badly dehydrated. 

The problem of intake of residue while well under- 
stood by many, is misguided in its application. In a 
young individual, one who presumably has active mus- 
culature of the colon and is lacking in a substantial 
amount of cellulo.se in the stool (measured by weight 
in 24 hours)* or hr- direct observation, it is helpful to 
increase the residue in the diet, hut it is detrimental 
to prescribe a high residue diet for one who has an 
atonic Iiowel or a dejiressed activity of the neuro- 
musatlar mechanism of the colon as in senility. 

Constipation which is produced by a spasm of any 
j)ortion of the colon (Spastic constipation) may be 
considered as a tonic state of the musculature of the 
colon and may be brought about reflexly by diseases 
within the confines of the abdomen as well as by in- 
fluences controlled centrally. Much comfort has been 
afforded to this group by the use of atropine in reduc- 
ing the tonicity of the parasympathetic nerve endings of 
the colon; the mere fact that these patients become 
addicted to atropine is in itself sufficient proof of its 

Grant Hospuaf. 

* Average weight of stool in 24 hours is 100 grams. 


failure. One must ai)proach this group at its founda- 
tion. Constipates should be studied diligently and once 
the precise etiological factor is established, therapy 
may be instituted accordingly. 

Atonic constipation is a group in which the mus- 
culature of the colon, the pelvic floor, the diaphragm 
and the abdomen is weakened or depressed in activity; 
the causative factors include debilitating disease of 
organic nature, as lesions of the central nervous sys- 
tem, nutritional deficiency disease in which the diet is 
low in vitamin B or calcium or potassium, and many 
metabolic processes as obesity, senilitj’, and a group 
deficient in endocrine gland secretion. 

Production of constipation is also ascribed to me- 
chanical causes such as post-operative adhesions, tu- 
mors (extracolonic) and to undue anatomic angulation 
of the recto-sigmoid junction; mechanical obstruction 
due to shaq) angulation of the pelvic colon is familiar 
to us inasmuch as we made a survey of this particular 
t\pe proctoscopically on a large group of patients. It 
is obvious that many of these cases of severe consti- 
pation produced by mechanical obstniction must be 
treated surgically, while the type brought about by 
acute angulation of the colon can be managed succe.«s- 
fully by a low residue diet su])plemented by essential 
vitamin requirements and lubrication of the intestinal 
canal, if necessary. 

One of the essentials in the management of consti- 
pation is the recognition of the fact that all patients 
in this group have been self-treated, that most of them 
have taken enemas or too much medication and many 
take medicines at wrong hours; it is therefore best 
at the onset to discontinue all previous programs and 
to start anew along the following outline: 

1. Establish and correct the physiologv- in each pa- 
tient over a 24-hour period. 

2. Outline a diet in keeping with basal requirements 
and supiilement essentials needed in amount of residue 
and vitamins. The work of Cowgill (1933) suggests that 
for adequate laxation the physiologic fiber minimum 
in a diet should be 100 mg. daily. Cowgill studies were 
made with the use of wheat bran as a la.xative. Ex- 
tensive studies were made by Streicher and Quirk 
(1940) and (1943) on the evaluation of bran as a 
la.xative. Our conclusion was that bran administered 
orally aids bowel activity. 

3. If tiie simple procedures do not correct the con- 
dition it becomes necessary to resort to medications; 
it may mean that laxatives may be utilized only tem- 
porarily but the extreme chronic obstipation may com- 
mit one to a habitual use of a minimum requirement. 
The choice of the laxative, the amount used, and the 
hour of intake is paramount. 


; .-r^, ' , , ■ -AmKRICAX jui-RjifAI,' 

, stipation, liowcl (novement’s seldom and by enema only, . 

; abdominal distention.' visible, peristalsis, muscle, atrophy. 

; . 'of the abdominal wall, toxic symiitoms, X-Ray. findings 
;.of inegacolon after bariurii by oral application or by 
■ >- enema;. - - ; : - , - . ■ 

. , -dnc interesting^ but evidently only, rarely occurring 
syndrome ritay be menlioned because at least one author 
refers to it iri connection with congenital meg.acolon ; 

' ’. Rtzer describes the presence of mega-e.sophagusi mega- 
.colon', and . mega-ureter and ask.s whether this disease 
, cpm])lex niay lie caused by chronic Vitamin Tij defi- 
ciency. This Vitamin Bj deficiency -is thought to he the 
etiologic agent responsible for the degeneration in- the 
, 'antonomic nervous st'Stefn. It is not .clear whether this 
• Vitamin' ,Bi deficiency is .snp])Osed to act upon the 
. pre^iant mother thus causing the disease complex in 
.the new horn baby. 

. The usual ab.scncc of vomiting and abdominal pain. 

,■ ,-at least as long as no acute peritonitic complication fs 
' jmesent. ■ is especially dangerous because the layman 
’ .waits' for. such an alarming signal. 'Phis is the reason 
, . .why cases of fully dcvelo{)ed megacolon even nowadays 
. ' 'are presented to the physician late. The parents feel 
, ’ at ease since the infant does not TOinit and evidently 

■ has no pains. Whereas dyspnea resulting from restric- 
" . . {ion of the diaphragmatic movements due to increased 

'-■ intra-ahdomiual pressure is most alarming to the par- 
cuts. Soiuetimes one sees peristaltic waves moving 
; ■ across the' abdomen, its presence depending upon the 
degree- of involvement of the large intestine due to 
partial atony of the colon {partial megacolon). In 
■. .such a case, the differential diagnostic problem of 
mech.anical. intestinal obstruction or megacolon comes 
tip. History, absence of bowel movements since early 
- infancy may facilitate the diagnosis. The decision 
' whether immediate surgery is indicated to relieve an 
intestinal obstruction, or conservative treatment should 
. be applied, m.ay be difficult. X-ray examination yrith 
■or without barium enema may help in establishing the 
' , diagnosis. In cases of acute intestinal obstruction a 

. flat plate may show the air and fluid levels, whereas in 

■ ' -Tlirschsprung’s disease already a small amount of bar- 
. ium, given by enema, may show the dilatation of the 

‘ colon. As in most cases of abdominal surgery in child- 
. - hood, the decision is difficult. The physician has to 
' establish the diagnosis and should not forget that in- 
testinal obstruction is more frequent than Hir.sch- . 

• sprung’s disease and has to be dealt ivitb by surgety 
immediately. All cases of congenital megacolon com- 
plicated b)' ulceration or necrosis of the intestinal wall 
jilus peritonitis or perforation into tlie open abdominal 
, cayit^' also require fast diagnosis and immediate trans- 
, .‘fer to surgery. The danger resulting from ulceration 
and perforation in a case of congenital megacolon is 
j. enormous; tlie colon is loaded with gas and feces, the 
. bowel' wall may be thin, almost transparent, its rupture 
. imminent. Due to inflammation from impacted feces 
' • .and necrosis of the mucosa, involvement ^(llypertroph}') 
of the mesenteric glands develops. Thromtosis of the 
mesenteric vessels and voU-ulus of loops loaded with 
'feces make an acute exacerbation in a case of advanced 


OP br(;itsTiVK -DrsE.AS!'s ’ ' r 'V3i.ti.Mr;. jj, 

■- • and' neglected megacolon otic of the toughest problem!; 

•• • in infant siirgery.vvithqroorest prognosis. 

; . Since megacolon has first been described and defined - 
tinder the name of' Hirschsprung’s .disease as a con-; 
getiital. and not acquired' condition, the’ search' for an 
e.xplanation and for a cure has nor ceased. One theory 
e.\p!ains •congeniia! , megacolon as a partial gigantism' 
on the basis of a neurogenic dystrophy. The long line 
of iherapeulic method.s finally ibh to the conclusion that’ 
congenital megacolon and its clinical. nninifestations are 
the result of a primary sympatlietic-parasymijathetic. 
unbalance; with marked nnderactivity of tlie ■parari’m;- 
pathetic iiuiefvation. of, the colon (Griffith and ■5lit- 
cbell). The beneficial results following,- usually the in-- 
terruption of the sympathetic impul.=es to the • colon Ij); 
chemical .and surgical means seem to ; strengthen this 
theory. Some fata!' cases of newliom infants' showing 
Iwth dilatation of the colon and hyj)ertrophy of its'niu.<-. 
cularis were described. It is the question whether there 
i.s primarily' a . failure of the rcctosigmoida! apparatus 
to relax nr whether there i.s a failure of the motor 
function of the parasympathetic system to act .effec- 
tively above the rectosigmoiclal region. • Tins question 
seems to he solved in the latter direction, h great ,ri'um- 
her of publications stress the beneficial effect of inter- 
ruption of the symp.athetic impulsebto: the colon by 
chemical and (or) surgical procedures.' -They ;se'eni 'to 
. clarify the picture in favor of the above mentioned pri- 
mary syjnpathetic-panisympathetic unbalance 'witlrdn- 
deractivity of the parasympathetic innervation of-.thc 
colon. They .‘speak against ti j)rin'mry failure of •tlie 
rtctosigmoidal aiqraratus to relax. The' inahiiity to 're- 
lax may be explained as a secondary "nervous’’ irrita- 
bility of this rectosigmoidal .region. , an ohservatiotl 
made occasionally as a ■ 'complication ■ to some other 
pathology of the colon. ' , ' • 

Needless to say that also in Hirsc!isprung's;dise.'is' 
we finri abortive cases, patients with slight dilatatiu- 
and minor symptoms; m’th rare evacuations, but witl: 
out the severe disturbances of general he.altli.' Thes< 
frustrated cases of congenital- megacolon may'.bet.- ■ 
evident only later in life. Some' authors put' the '.ig 
limit of this congenital megacolon at 20 years .hj' 
thereby are willing to call, these late cases still 
forms of Hirschsprung’s disease. Thorough .inveiu 
gallons of these cases mostly reveal -that the p"-"' ■ 
sultered from severe constipation since early childlic 
But in these case.*; of late manifestation one shc-’b 
with all diagnostic means (rectal examination, proc 
toscopy. X-ray with barium enema', a. s. o.) look 
some acquired obstacle in the lower parts of .the coly - 
In these patients of the older age group a p-' 
congenital or acquired medianical obstacle is .mu, 
probable. There was, at least sometimes, doubt ''vheU. 
the - megacolon is really congenital; present aG c'i'; 
The congenital occurrence is also proved by tlie i'l! , ' 
itance of megacolon congenitum in some fa'tiiilies; ui- 
by .the proven fact that the same condition was.fvnv 
in five members of one. family- (Richard and':Edua. 
Aluelisam). Although. the presence of several cases 
Hirschsprung’s . disease in one, family is; certainly •* 
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exception, its pro\en fact A\’ithout doubt supports the 
congenital nature of Hirschsprung’s disease. 

Various etiologic factors were advanced for this con- 
genital nature of Ilirsdisprung’s disease: Congenital 
hypoplasia of the muscularis of the lower colon, hypo- 
plasia of the elastic elements of the intestinal wall, and 
finally the modern concei)t of congenital disturbance of 
innervation. Increased tonus of the sympathicus and 
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(or) dnninshed tonus of the \agus are blamed for the 
congenital nature. Nerrous dysfunction of the central 
innervation (and not of the distal muscular tonus) is 
blamed for causing the disturbance. The trophic tonus 
towards the nerve is out of order. In one of the first 
publications of this “neurogen” theory Bruening looks 
at congenital megacolon as a partial gigantism, due to 
lack of inhibiting trophic nerres and a disturbed for- 
mation of the segmental S3'mpathetic centers. This 
theory e.xplains the fact that in most cases the border 
between enlarged and normal colon is at the end of the 
sigmoid and beginning of the rectum, the latter being 
invoUed onl\ rarely. The explanation is that the rec- 
tum has another innerr’ation than the higher parts of 
the colon, its centers IjuMg in lower parts of the spinal 
cord. The few cases with involvement of the rectum 
ma\' be e.xplained as congenital dilatation of the higher 
parts of the colon complicated by secondary dilatation 
of the rectum due to sphincter spasm (from impacted 
fecal masses e. g.). 


Whatever theory we may accept — and the “nervous” 
concept seems to be the recognised one — there is no 
doubt that the. post-natal development of a case of 
megacolon depends largely upon secondary conditions. 
The \arious features to which a congenitally wide colon 
is exposed, are considerably influenced by secondary' 
circumstances. The large colon is in permanent danger 
of congestion and accumulation of gas and feces, the 
wide loops of intestine with an elongated mesocolon 
being predisposed to incomplete or complete ileus. 
Presence of gas jiroducing bacteria augments this risk. 
The change from breast to artificial feeding seems to 
be an especiallv dangerous period. The heavy loops of 
intestine tend to knee formations, thereby causing ad- 
hesions as well as vahe and pseudo-sphincter forma- 
tion, often found in congenital megacolon. Frequently 
normal folds in the intestinal wall are the sites of these 
mechanical obstacles. Here we may find later on the 
ulcers, necrosis and perforation, the dense adhesions of 
the outer intestinal lasers causing acute complications 
(intestinal obstruction, peritonitis, a. s. o.). The.se 
folds are often responsible for the development of an 
obstruction ; thus in some cases an acute condition of 
distention can be orercome at least temporarily by a 
rectal or long intestinal tube in combination with a high 
colonic enema or lavage. The tube or the water running 
up into the intestine opens the folds or valves in one 
direction, thereby emptying the accumulated gases and 
feces and relieving for some time the acute emergency. 
This is no cure but a way to avoid an emergency opera- , 
tion under great risk for the debilitated infant. The 
patient then can be prepared for one of the modern 
treatments of Hirschsprung’s disease at a time chosen 
by the plnsician. This palliati\e treatment of empt}'ing 
the intestine, repeated if necessarj, may prevent con- 
gestion of the colon, hvqiertrophy of its muscular parts, 
elongation of the heavy w’ide loops, and destruction of 
the various la}ers of the intestinal w'all. Ulcers and 
necrosis of the mucosa originate from stretching of the 
wall and pressure of fecal tumors against its mucosa. 
This palliative emptying of the bowels mar further on 
obviate into.xication and inanition as well as distur- 
bances of lungs and heart due to increased intra-abdom- 
inal pressure. Anuria with subsequent uremia may 
occur from compression of ureters or urinary bladder 
by the powerful intestines. This serere complication, 
too, may be relieved temporarily by rectal tubing or 
lavage. The beneficial and instantaneous relief of emp- 
tying the bowels from accumulated gas and feces de- 
crea.ses the otherwise considerable arcumference of 
the abdomen, the lavers of which are thin and show a 
complete atrojilu of the muscles of the anterior ab- 
dominal wall Thus, fecal tumors or adherent intesti- 
nal loops can be felt or even seen through this paper 
thin abdominal wall. 

The newborn infant mav- show no signs or sympr 
toms at all. Although the absence of meconium should 
wiam parents and physician. The slowly increasing 
abdomen mav’ be alarming, but, unfortunately, often 
onlv’ the last and sometimes irreparable damage to 
general health induces the parents to call for the doctor. 
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The diagnosis, in early cases, may lie suspected from fhe ' 
■cliild’.s,hi'st6ry-and should be verified By X-ray. both 
-. from above and below. DifTcrentiar diagnostic prob- • 
Icms may come up from a tumor of any intra- or extra- ■ 

■ abdominal; organ (liver, spleen,. glands, kidney, a.sid.). ' 
But inte.stinal bb'structjon from any. other, condition and 

. important and more frequent intestinal intussuscep- 
tion should be taken under _ serious consideration, this 
. latter condition being- a frequent complication of con- ■ 
genital .megacdlon.. In a- case of advanced Hir.sch- 
sprung’s disease, fhe heavy intestine may fall <iue to its 
• .weight into the lower loops ahdrsimulate a true invagin- 

■ ation (intussusception).. If neglected or . overlooked., 
congenital megacolon is bound tp' develop towards the 

> secondary disturbances and interference with general 
.health , (compression of the stomach causing, inanition 



- place for one, or two days, may be Used -for irrigation ■'i 
. of .the ■ rectum and lower colon several tirries daily. 
..Drugs' niay. be helpful in cleprcising -or paralyzing ilie ? i- 
• p<ya.sympathetic nerve endings in the intestine: Atro^;^. 

; pine or the parasympathetic paralyzant syntropan Vliidt ' ^ 

' - produces fewer unpleasant sccondarj- effects, and other 

' spasmolytic drugs arc recommended.’ Pro.stigmine.^or 
.similar drugs ' increasing' peristalsis by the way bi . 
stimulating the parasympathetics are used when -the ’ 
para.syfnpathetic impulses are too weak to initiate the ' b 
. expulsive mechanism oD-the colon' (Griffith and Mit- , 
chell, ei al.)'. Reeves and Harrison 'mention treatment' 
of luqwtonic megacolon by administration of-pancreatic 
.tissue c.\tracf. Sheldon. Kern, Ilakansson report that ' 

; constipation .due to idiopathic dilatation of the colo'h is ' 

- relieved by' parathormone; .A hugely dilated colon was 
reduced to normal size in eight ;days! There may Ik a ,:.v 

. relation of abnormal parathyroid', function to disorders '“4 
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- and emaciation from inaliility of intake of food, failure 
of lung-and heart function, even severe edema due to 
•interference. with both heart and kidney action). 

As soon- as the diagnosis of congenital megacolon 
. has been established treatment siiould start. It is widely 
dejiendent on the extent of the disease at the given 
moment. ; Long standing constipation should first he 
treated with the well-known methods. Second stage 
; cases .with .high-grade accumulation of gas and feces 
and with visilffe or palpable tumors of impacted feces 
:have to be cpnsidered with the view to more radical 
'procedures after preparing the patient for neuro- or 
abdominal surgery. The third and often desperate 
■phase' of acute intestinal obstruction, extreme emacia- 
tion. Avith or without exact diagnosis, may require sur- 
gery as a purely’ palliative method. 

- The conservative treatment of congenital idiopathic 
' hiegacolbn should try to improve general health and 
prevent it from .further getting deteriorated. Prophy- 
laxis as well as general care and hygiene are important. 
Emptying of .the bowels and avoiding overdistention 
are essential (enema, high colonic lavage). Ffiedell 
treats .congenital megacolon by daily hot irrigations of 
normal saline solution at 115 degrees, and reports good 
■ ' results. Light massage of the abdominal muscles may 
support evacuation of the bowels. A soft ruhlier tube 
■'of medium ■ size inserted into the sigmoid and left in 
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of intestinal motility and to megacolon. -But .there i-S a 
danger from prolonged parathormone adniinistralion. 
These are only a few of the drugs reconimendcd-to. 
stimulate the parasympathetic and to produce -normal , 
rhythm of the intestines, i. e. peristalsis.' The multitude • 
of symptoms in congenital megacolon, the . different - 
forms of appearance due to greater hyqiotdny of the ■ y 
walls or thickening of the intestinal layers as a seco'n- 
dary hyiiertrojihy explain the lack of any single thera- 
petitic approach to this comjile.x condition.. 

If the treatment .starts at a time of cohsklenible dis- 
tention. the paramount problem is how to dispose of . ; 
the ga.ses. Intra-intestinal catheterization by the ^\an- 
-gensteen or bv the ^liller-Aliliott-tecItniqtte are of great , . 

value. These methods are not applicable to or succe.-s: . 
ful with all patients. The question of a laxadie a 
problem in itself as in many border cases of the ab- . • 
dominal type. If the condition is already complicate 
by peritonitic involvement the laxative may be. harm-. 

ful. Increased peristalsis produced by a laxative O"" ; 

drug may cause ah abdominal catastrophe from ■ an u - , , 

cerated intestinal- wall. Mild laxatives mostly are -wim- , f 

out results. Sortie laxatives ^ — such as- Calomel- ; ,• 

should never be given when the elimination-- is not . ■ 

guaranteed since the danger of' pbi.soning is imminent- , 
Castor oil, one of the best la.xative.s, may ^ve,_goo . ; 

results in obstinate' constipation, '■ especially, if - simui- , 
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taneously the bowels have l)een emptied mechanically 
by high enema or colonic lax-age. But the danger of 
castor oil (as often) lies in it.s possibly strong’ effect 
Upon the peristalsi.s. Increased intestinal movements 
may complete an imminent perforation. Therefore, in 
trying to relieve constipation in congenital megacolon 
only mild laxatives (mineral oil, milk of magnesia, 
a.s.o.) should be tried and if necessarj- given repeatedly 
over a long period of time. There certainly are cases 
which are absolutely refractorv' and are not influenced 
by any means. These should be emptied manually. 
All these procedures as well as simple enemas and high 
colonic lavages are not harmless. The instillation of 
considerable amounts of water under a certain pres.sure 
may mechanically break up adhesions or the thin layers 
covering ulcers and necrosis of the wall thus producing 
a perforation of the intestinal contents into the abdom- 
inal cavit}'. There maj" however be a small chance of 
improving initial cases with chronic constipation and 
slight dilatation. .As long as cases of Hirsch.'-prung-'s 
disease have not yet develojjed the full picture of sec- 
ondary complications, these conserrafive measures are 
worthwhile trvdng. 

Of great importance in treating Hirschsprung's dis- 
ease and preventing further damage is tlie diet. All 
food increasing constipation should be avoided. Breast 
feeding should be continued as long as pos'-ible since 
the cliange from breast to artificial feeding is a danger- 
ous period. This is a great problem for the pediatrician. 
At least 70 per cent of the ca«cs sliow symptoms in 
the first few weeks of life. Some of these infants may 
respond to immediate intensive conservative treatment, 
daily irrigations, rectal dilatation, to overcome a secon- 
dary sphincter spasm, and parasympathetic drugs. 

-A new approach has been offered in the way of med- 
ical treatment by introducing acetyl-beta-metlndcholinc- 
bromide. This drug has been administered with prom- 
ising results to children with congenital megacolon 
(Law, Goodman and Gilman). It was first u^ed to 
te.st the functional abilitj' of the musculature of the 
colon prior to surgical intervention, and has since been 
accepted as one of the best and most promising medical 
treatments. Acetyl-beta-methylcholine-bromide in mod- 
erate doses causes an increase in tonus, contraction and 
peristalsis of all parts of the gastro-intcstinal tract. It 
is a “parasympathetic activator" (Barenberg, Greene 
and Greenspan). It may even be that after sympathec- 
tomj' the acctyl-beta-niethylcholine-bromide supple- 
ments the effect of the sympathectomy, and thus both 
(neuro-surgery and parasympathetic activator) to- 
gether improve the condition. Whereas atropine as a 
spasmolytic counteracts the motor gastro-intestinal ef- 
fects of acetyl-beta-methylcholine-l)romide. the small 
and large intestines are stimulated by average oral and 
subcutaneous doses of acetyl-bcta-methylcholine- 
bromide. It may cause increased peristalsis, increased 
bowel movements and more frequent defecation. 
But. as most drug.s. even acetyl-beta-methylcholine- 
bromide maj' turn out to be two-edged. The danger 
of bromide poisoning is involved in cases of bromide 
intolerance. Law, in comparing the results of sympa- 
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thectomy with the effect of acetvl-l)eta-methylcholine- 
bromide, comes to the result that the influence of the 
drug is as good as neuro-surger}' and less dangerous. 
There may be cases, where drug therapy and neuro- 
suigery should be combined. S}-mpathectomy has not 
solved the therapeutic })roblem. Neuro-surgery does 
not immediately restore the normal functional activity 
of the bowel, since megacolon congenitum is probably 
caused by functional unbalance of the autonomic nerve 
su]jpl) to the colon. Therefore it is usually neces- 
.'-ary after the operation to stimulate the peristalsis by 
enemas. la.xatives, and the acet\-l-beta-methylcholine- 
bromide. The latter is, as Law calls it, “the remedial 
agent for diminished tonus of the parasympathetic 
nerves," An interesting conclusion leads several au- 
tiiors (Fine, Starr. Banks. Hermanson, Frehling) to 
another conservative treatment. They recommend the 
absoijpion of air from the body tissues and cavities by 
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inhalation of ninety-five per cent oxygen. Inhalation 
of high concentrations of oxygen (95%) facilitates 
the absorption of the nitrogen from the gut by pre- 
venting the inhalation of nitrogen into the inspired air, 
tlius causing its diffusion out of the blood and desat- 
urating the tissues and bodj cavities of their nitrogen. 
A considerable shrinkage of abdominal girth can be 
observed along with substantial subjective relief to the 
patient. Its value in distention accompanying pneumo- 
nia or cardiac diseases or other cases of overdistended, 
but unobstructed, intestine has been proved by Fine 
and Starr. When properly used, the dangers of o.xy- 
gen poisoning can be avoided (Fine, Banks. Herman- 
son). If the distention is due to established mechanical 
ob.struction, surgery is the method of choice. But in- 
halation of 95% oxygen may be used even here to 
advantage before or after the laparotomy (Fine, Her- 
manson. Frehling). It seems to me that this method 
of inhalation of 95% oxygen should be tried in cases 
of congenital megacolon, even when emergency sur- 
gerv is indicated, in order to decompress the gut. 
Every method of emptying the colon from its danger- 
ous and highly infectious content before the operation 
should be applied. 

The number of conservative methods to be tried in 
Hirschsprung’s disease is great. In cases of neuro- 
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j'eiiic unlialaiice <ktc to faulty inhihifory, or motor ftim*- 
'tion.of tlie ' parasympathetic system, selective ’rlnijr 
therapy .has provcfl etTcrtivc.- Change of eiivironmctu 
' hy placing .patients iinclcr hospital routine ami diet is 
■ stressed hy some- authors (Klingma'n et al.) as a va]- 
, nahle .supporting mfca.siire. It i,s dirfictilt to state how 
long medical management may he continued without 
endangering the patient and missing the right time for 
surgery., A.s soon as an emergency' arises and imme- 
diate ..surgery has to he performed, the chancc.s for 
recovery .diminish rapidly. Prophylactic .surgery now- 
.aclay.s doe.s not consist in the. alKlomin.al ap])ronc)t Inu 
in nenro-surgery. Kadical ahdominal stirgery as ,a 
cure, at the moment choseti hy pediatridan, and sur- 
geon, .shotihl he jtcrfonr.ed only after nenro-surgery 
has been done. If neuro-surgery has heett performed, 
..then', only radical surgery fonc-stage resection plus 
ii’eo.s'fgmoTtf-enfcroanasfnmu.sm) sfronfri' he consitfcrerf. 
Then the resection is the operation of chotiv (Richard 
and liduard Mueh,';am', Grimson. Vaiidcgrift and Drat^, 
Duke Univer.dty, Sch.ool of Medicine). Colostomy i< 
an emergency ojaeration to he performed only under 
critical conditions. Radical resection is the last and 
curati\-e.. procedure. iMediral treaimciit involves high 
niprtalit}'. Thorough history, [.>rocl(>soopy, rficntgcn e.x- 
- amination from above ami below should determine the 
best jjo.ssihle time for neuro-.surgery. 

There was no satisfactory treaiinem in surgery lig. 

• fore 1926 when M’ade introduced his ojieraiion, the 
; left lumbar sym])atlK'tic rnmiscctiou. It shcnild not he 
forgotten that sympathectomy decreases or interrupts 

- the imptilses' over the sensory pathways for viscend 
. ]iains. These visceral pains give early warning of 

impaction, pressure necrosis, volvulus or perforation. 
These alarming signals, well known to and a{)prcciatcd 
by. the physician can not he relied upon any more after 
sympathectomy. Their loss means a certain danger after 
's\'mpathectomy. Therefore, after .sympathectomy or 
any other form of neuro-surgery, medical m.anagcmcm 
and su])ervision should never he discontinued. Sym- 
pathectomy does not greatly change tlie gross path- 
ology. 

. A good test for .symjiathcctomy seems to he a tri.-il 
application of sjtinal anesthesia. Ry giving sufficicut 
sjtinal anesthesia to paralyze the anterior nerve roots 
tip to and including the sixth dorsal segment, if ncccis- 
sary repeated after fen days, in suitable cases nonnal 

• bowel riiovement may set in and hold on for a consid- 
erable length of time. Spinal anesthesia is regarded as 
a therapeutic test as to whether sympathectomy will 
he effective. A similar therapeutic test is the para- 

■ vertebral jtrocaine block or lumbar infiltration. This 
therapeutic test selects the cases to be subjected to 
' neurd-.surgefy after all medical management- has Itcen 
tried. The left lumbar sympathectomy consists in the 
. .rerhoc'al of the j)resacral nerve and its lateral mots, 
the, intermesenteric plexus and whatever ganglionic 
masses- are found on the inferior mesenteric arterv 
.(Barcnberg, Greene, Greenspan). It is a lumbar sym- 

- palhectomy and ganglionectomy done from a retro- 

• peritoneal approadi. .A^nother access for neuro-surgery 


is the division of the lower lumbar .sympathcHics plus ' 
pre.saeral nerve hy kiparotomy. Bilateral lumkar .svm- 
pafhcctomy is e.vcisiou of sii{>eriof hyjsjgastrie pltxu.' " • 
with pre.'ae.ral nerve and a comhinalion of lumlar- ' 
ganglionectomy with section of .splanchniats.' This k- , • . 
lateral metliod is more c.xtcnsivc. .Sterility iti males n-iav 
rc.'-till from hilatcrnl procedure. Since male.s are more. V 
often aiTected titan females fin a ratio 3 or 4 to, I), 
one should always !« conscimis of- the danger of ster--; 
ilily resulting frftm hilatcrnl himljar symjfllhc-cfomy. ■ 
Ratiieal. i.c, hilniernl sympathectomy therefore sltostM.- , 
he nppiie»l only in such cases it! wliich left' hi'mlcf ‘ 
sympathectomy has .shown incomjdetc but encouVag-' 
ing rc.sult. Fftr intractable ca^c.s after the age of three.;' 
year.s sympathectomy is recomntemlcd. Interruption of 
the symjiathetic pathway to the roloti hy hnhliar snm 
pruhetic ganglionectomy or nimi.--eciioti ha.s’led to kah 
efu'faf resnft.s, e.siwefaffy whett i/ie rffstaf (tonfoti of tte 'y 
colon i.s greatly involved. But sympathectomy may ■ 
prove in.siifiicicnt. It is never a emre. It .has to I«, - 
folktwcd. if ineffective or if radteal'ettre shmtki 'k ■ ' 
attempted liy re.sectjon of the colon (DeTakat.S'- aisl .' ' 
Biggs). 

Surgery it! idi(»j).athie dilatation of the colon can \a' . 
divided in emergency ojH'.rations and tiiose o’tenttioas 
ix-rformed at the time and j'lace chosen hy the siirg^a..., 

If nil medical-conservative a.« well as neiiro-surgiq! 
measures have fttiled or jjroved to he iitsuflicicnt. al;- . 
doininal surgery .should he taken into serious consi'-kn!- 
tioi). 'I'he mimhcr of jmocediircs for abdominal surf , 
gory is great. The. ttklest way to relieve the pvtaiis- . 
tended colon ■— ikov abandoned — sliall he inehtioned . 
only for hi.slorira! rea.sons and completcne.ss of er.nnt- 
cratioit: 'Dipping of tlie cnlrm. It should not I« dfire 
anymore. It heij'ss, if at all. only for a very short tiw^. 
and is highly tiangerous. Cee.al fistule (artificial anus). , • 
colotomy. colostomy, ccco.stoniy are emergency opir- - 
ations to he performed only in c.asc.s of aaite ,intC-- - 
tinal ohstniction. volvulus, intus.su.sception, jxariorattc'r*- 
and j)critoniti5. Tlie old method of apjiendicostom) i.- 
also generally abandoned. More conservative mctlK' s 
arc colopexy. shortening of mc.socolon. flxatiou .ar.fi , 
su.spcnsion of the colon at the parietal peritoncunt. an . , 
entcniana.stomo.sis. They give poor results oah an 
do not fulfil the jiaramount aim in surgical treatmen ■. 
of Ilirsch.spnmg’s disease: They do not- -reduce l s- . 
loo large colon and its too large ahsorhing- surface, an , 
do not diminish or .stop the re.sultiug fecal poisoning- . 
The modern surgery asks for resection of the entire 
diseased colon. It is a raclical methofl. Simple anas 
tomo.sis between the ileum and the lowest part o 
colon without resection of the colon gives no hope to 
relief from and improvement of ob.stipation. , 'Ihe con . 
dition may even liecome worse, since the fecal strearn 
may not he directed into the anastomosis. It ma> ^ 
the colon, increasing accumulation of gas .and , ec , 
in the colon. Since the lower signioid is mostly noi^a^ 
the anastoino.eis after removal of the i , 

colon should be an ileo-signioid-anastomosis. fne ec^^ 
nical procedure in performing the radical j 
tion plus ilco-sigmoid-anastomosi.s may be multi ^ , 
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Oner, twn-, and even three-stage resection is recom- 
mended. The decision dcpetids highly tipotj the condi- 
tion, ot the intestinal wall. Tliere may be changes in 
the distended- and OYer-c.Ktendcd wall which advise 
against primary reunion of the intestinal opening.«. 
These cases ma\' require a trvo-, or even a three-stage 
operatioii. .'\.s a general rule, we may say: The more 
acute the case,' the more subdivided the procedure 
should be. In inicomplicated chronic cases without an}- 
acute signs or symptoms of over-distention, ileus or 
damage to the intestinal wall, the radical one-stage 
re-^ection of the entire colon plus ileo-signioid-anasto- 
mosis i.s the oj)eration of choice to heal the congenital 
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megacolon. 

This description of the complex condition of con- 
genital megacolon or Hirschsprung's disease from its 
first publications before and by Hirschsprung until 
■ today shows a cross-section through medicine. It 
reaches from the old times of simple metlical experience 
and medical intuition to the modern times of highly 
trained (diysicians working with the help of modern 
equipment and modern medical concept. The improve- 
ment reached in the case of Hirsch.cprung’s disease 
shows clearly how far medicine has advanced during 
the last century. These good re.su!ts in treatment of 
congenita! megacoion coidd he achieved onl\- in- tltc 
clo.sc cooperation of all medical specialties. 
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Some Dermatologic Aspects of Allergy 

Dx 

lOHX A. TURXBUIX. D. 


Boston . 

S KIN diseases, whether limited to the skin itself or 
merely manifestations of some, more generalized 
condition, may be divided, witli regard to tlieir synq)- 
toms, into objective and subjective groups. Objective 
symptoms comjirise elementary lesions of the skin, 
which may again he subdivided, as primary and sec- 
ondar}-. Subjective symptoms, wliich may or may not 
be present, and in any degree of intensity, include 
such indications as pain, tenderness, lieat, tingling, 
"itching, smarting and the like. Tiiese are usually asso- 
ciated vrith inflammalory conditions. 

Again, slcin disease may be the primarj- e\-cnt. with 
mare general disturbances secondary to it; or it may 
be secondary to some systemic disturbance in the ali- 
mentar}' canal, the genito-nrinary system or elsewhere. 
Extensive skin, disease may lead to fever or other 
indiHdual symptoms, or to general vital depression. 
Converselv, systemic conditions maj’ residt. indirectly, 
in surface disorders. 

’ Hcreditv' also plays an important part in the pro- 
duction oI> disease, though the child may not inherit 
literally tlie .same condition as that .suffered by the 
parent, or parents,- but rather some related affection. 


Mass. 

For all tlicsc reasons, it i.s extremely important that 
every po.ssiblc factor be weighed, when attempting to, 
diagno.-ic any dc])arture from health. 

'I'hc <niestion as to the cause or c.auses of the current 
outbrc.'ik, can only he answered satisfactorily' by the 
physician, after eliciting from tlie patient, both by 
questions and by ])liysical examination, all the condi- 
tions. i)Oth external and internal, that led up to it. 
.Such questions and examination may or may not give 
a clue to the real source of the trouble; without the 
assistance of a knowledge of allergy, manj- cases re- 
main a good deal of a mystery. 

However, right here let me sound a warning — this 
work can only be done to the best advantage by a 
physician well trained and widelj- e.xperienced in this 
branch of medical study — as is iiiterestingh- demon- 
strated in cases lYi and ?-t below. Such training and 
experience must include testing with man}- types of 
allergens, — foods, pollens, plant life, clothing, animal 
emanations, medicines and other chemicals, cosmetics, 
and many others — any one or several of which may 
affect the particular case under consideration. The 
physician must also be well versed in dietetics, because 
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ot the importance of diet- in the treatment of' any per- 
son aniiclcd %vilh an individual allergic sensiti?ation. 

■ In the following series ■ of , cases, exrnnfjks' of a, 
numher-^of diverse conditions ■ will he found. With 
these dermatological disturbances, these patients nsii- 
ally- showed also, some ’ systemic condition, resulting 
from dysfunction of .one or more of the interna! or- 
gans. The systems tiffcc.ted inclmle cerebral, aural, 
oral;- visual, , riasal. pharyngeal, laryngeal.' respiratory, 
gaslrO'intcstinal and articular. Some of the cutaneous 
conditions were jtreceded, hy period.s of months or 
ycar.s,- hy other lesions re-tilting from dilTercitt aller- 
gies. 

- . Iii prescniing these cases, it is my jntqjose to show 
how important a part may I>c jilayed hy allcrgic-s in 
any of the condition.s cited. I have purposely included 
.so large a nnmlicr of e.vample.s in order tu demonstrate 
th.at relief through rlirect treatment for the allergy, 
rvas no mere accident — a conclusion wlrich ini.ghl Inr 
drawn by .some from a snialler .scries. Of particular 
importance is the tact that not only were the ciUancou.s 
conditions cleared up liy treatmom of the allergies, 
but the sy.stcmic alTcctions as well, a result worthy of 
tlic most serious cou.sideratioit. 


ECZE.MA. 

This condition servc.s a.s an c.Kcellenl example of an 
inflamnialfon beginning in the papillary layer <■>1 the 
skin, and later extending — when of sufficiciu duration 
~to tiie entire structure, both alwvc and below. Vas- 
omotor disturbances of the cutaneous and .sniicutancou.s 
layers also occur about the aEceted area. Wiiile the 
entire skin structure is often involved from the onset, 
one may find that different Inycr.s t.nkc a ]ne<iomin.ant 
part. 'However, the longer the process endures, the 
more surely will the entire structure he atTected. 

WIten there i.s marked inflammation. va.<^o-parcsis 
takc.s place, with extravasation — serum, blood, blood 
coloring matter — into the skin, Tliis, in turn, gives 
rise to vesicles when the. up])er layers of the ejn'dermis 
arc elevated by fluid forced uj) front below because 
of either mechanical or inflammatory prc.ssttrc. The 
contents of these vcside.s may he clear, turhid or blood- 
stained. 

CASE J 

Female, aged 5. Eczema since age 3 months, asthma 
since age 9 months. Both steadily increased since onset. 
Eczema covering entire body, eciually inflamed through- 
out. Increased difliculty in breatlting at frequent inter- 
vals. Abdomen greatly distended. History show.s that 
when horses were near patient’s home, asthma at once 
became very severe, with marked increase in eczema 
within a few hours. Beef or eggs cooked in house, same 
' effect. It is interesting to note that though this child 
showed no ill effects from eating pork when it was kept 
separate from food of rest of family — as was done with 
. all food — severe reactions appeared witlrin 4 hours after 
eating roast pork which had merely been kept in same 
refrigerator with roast beef. 

•Cutaneous tests showed sensitivity to horse, beef, egg, 
silk and some other substances. Diet and suitable pre- 
cautions prescribed. In 2 weeks, 50% decrease in eczema, 
70% in asthma. Distention of abdomen completely re- 


lieved, V/itbin 4 weeks, tticre was comjdcte feccAxrr 
from both asthma and eczemn. . ' .' ■ 

One year' after original visit, child wq.s' biWgbt'k 
again for ' check-up, -Though .she had- been- free hem 
■symptoms the entire year. wJicn slie arrived at my oifire, 
some 30 minutes ' after 'leaving home, she was havidj 
siivcre asthma and rcr.alchin;; v.-ifh both hands. UpC'a 
investigation, I found she was v.-e.-sring a silk dress, v/bi'd; 
mother had'bcdievcd wnuU! do no hamij in vic-.v of her 
good health for so long n period. , . - , 

CASE n ' ‘ 

Fcni.'de, age 21. Eczema began 'in De«mbc:r whoa pn- 
lient wa.s aged 3 ye.ars. continuing til! May. Began acob’ 
following October, continuous therraftcr. Face, nec!:, 
and legs ailcctcd durin;; fii-sl tittack, ia'or entire 'wnT 
surf.ace. Vi?it.“ to seashore in .sumrher brought Fomt- re- 
lief, widch, however, lasted only 2 wcefe after Icmv'w?. 
Patient repurt.s timt face and neck fec-l hot Uj'.ort arisinc 
that there is white di.scharge on pliiow. Condition is 
aggravatcil during 2 weeks prior to onset of. nwnifrua- 
tion. hut does not dc.ar up entirely at arty time. Lsd 1 
years, there hn.s afco been considc-mbie sneezing.- y 

Upon investigation, ikin over entire bofiy'va."! .foiitd 
to be indurated and rou.eh with many vesicles, jiujiuiEi 
and arca.s exuding scrum.. A .suitable aliergcn-frt-c ck-t 
was prescribed, Within 10 day.';, patient- reported sla'a 
of face and nock hail dear<y.i up complctel.e.' yvith iMS 
sVtin thinner and with Ics.s itching. At this time, improve^ 
mcnl was interrupted by an attack of .■jctite 'cuiyya, dur- 
ing which her face and neck again became- hat. re:! and 
rough. Four weeks later, however, skin cenditipr. ,wa 
com.nletely cleared up, .rntn-zing had stopped, -.and, paticat 
stated iter general health to be better than for years. , 

At tl'.e end of IS months, there had bevn n'o rtcurrenm; 

CASE III / 

Female, age 29. Eczema, which stiarled at. age 39, b- 
volved entire body surface. Upon e.vnminatiou. sld.a.wM. 
found to be thick, very rough and scaly; Face and esek 
showed large demided areas, with blood and scrum cx-^ 
uding. Wrisl.s and hand.s sliowcd many ft.s.cures, ^ 
much as ^ inch deep; hands greatly swollen. - Past ••urn 
patient hr,.': boon forced to keep hands bandaged b-cc-aU; 
of bleeding and exudation, which was sometimes scegrea 
that h.ands had to be held over receptacle bc?ca«sc dres.;-, 
ing.s bccarnc snaked through in a fe-w minutes. ^ 

Patient showed very mnrlced reaction .to cat hair, 
oxtremckv itchy wheal developed with , great 'I 
Patient indicated that reaction occurred, when s.tc ^ ^ 
meioly in a liouso where, cats lived, even thpug 
did not come in the same room with her. 

By following allcrgon-frce diet and 
witii cats, marked improvement was obtained m -U 
In six weeks, patient's skin was found Perfectly n-^- 
There had been no recurrence at th? end nf mnv - ^ 

It Is interesting to note that this patient n 
tested by an ‘‘allergist” prior to visiting wf' . 
been pronounced "not sensitive to anything. , 

CASE IV ■ ' A 10 

Female, aged 29. This patient's 'sj-roptoms began 
years ago, with small spot of eczema on one ‘ 
the rears, condition progressed gradually, to in 
one arm, then the other, next her neck and 
finally her entire body. Perspiration, ‘all 

or horsehair (mattress), or with rag . weed p 
seemed to aggravate her trouble. A visit ^ 

did not relievo symptoms. An attack P"® tempcni- 
however, produce relief during week that h ' -*ieiii’ 
ture was high'. Five years prior to this J ‘ • ’'/jiem- 
had had paidial gastrectomy, for gastric .j in- 
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bed. ■ because, i£ she tried to eat sitting up,. licr heart 
action became very rapid. . 

Cutaneous tests shewed .reactions to certain toods, to 
horsehair, silk, rag weed. Ten days after starting pre- 
scribed diet, cardiac symptoms and nausea disappeared. 
Itching was.SO'T) relieved in 2 weeks. In 5 weeks, skin 
was normal. ' ' , , 

CASE V, 

lilaie, aged 54. Eczema for 6 years, starting on one 
finger, progressing to involve both hands, tiien inner 
canthus of one eye, finally covering whole face, neck 
and ears. Marked swelling, of entire affected area. Had 
several attacks so severe tliat he was confined to bed 
for periods as long as 3 months. Two such attacks in 
one summer, otherwise condition usually worse in winter. 

History shows that "in 1915, patient had had an attack 
consisting of headaclie la.sting 2 hours, followed, by 
blurred vision, 1 hour. Tliese symptoms reappeared about 
once a week for 2 years. In 1918, reported feeling tired, 
weak, exhausted; great depression, very difficult to get 
started doing anything, never felt warm. At age 28, had 
an attack of arthritis. 

Upon examination, patient's face, neck, eyelids and 
hands were extremely swollen and red. witli oozing 
senim. 

Patient reported by letter, 3 weeks after starting pre- 
scribed diet, “skin condition completely cleared up — 
feel fine — no weakness, exhaustion, or depression — no 
gas, no headaches or blurred vision . . . “ Six weeks 
later, patient’s wife reported he was better than for 
many years. 


itch until epithelium appears.'’ Crocker's treatment de- 
pend.s upon the cause; unless this is discovered, suc- 
cess is unlikely. In the line of therapeutic efforts, in- 
ternal treatment may be both dietetic and medicinal. 

CASE \Hr 

Male, aged 57. Pruritus, 2 years, affecting entire body, 
but worse in axillae, pubic region and over coccyx; itch- 
ing, burning; worse in overheated rooms, in bed at night, 
and after exertion. Gave hisforj’ of occasional headaches, 
indigestion, gas distress. Father had eczema. Tliis pa- 
tient’s allergen proved to be pepper — even minute 
amounts produced marked symptoms within half an 
hour. Prescribed diet relieved all symptoms in 2 weeks. 

CASE VI ri 

Female, aged 60. Pruritus, entire body, 2 years. Both 
lower legs showed marked x-edness, oozing of blood and 
sex'um, ulcei's over tibiae and internal malleoli, which 
had existed for lie years. Patient had been fox’ced to 
sleep witixout clothing or covering because of severe 
itching and buiming of entire body. All symptoms wei'e 
steadily increasing in severity. Prescribed diet i-cduced 
symptoms except on legs in 48 hours, to such extent 
that patient could return to nonnal sleeping habits. In 
2 weeks, itching and inflammation of legs had disap- 
peared; ulcer healed completely in 2 months. At this 
time, patient ate half an apple — one of her allergens — 
and suffered I'ecuri-ence of itching witliin 4 hours which 
lasted 48 hours. 

CASE IX 


CASE VI 

Male, aged 49. Fii'st consulted, 1914. Slxowed redness 
and swelling of entire face, nock, eyelids, ears and hands. 
This condition had appeared during August and Sep- 
tember (rag weed season) for preceding 10 years. Had 
“indigestion” 15 years. Diet and rag weed injections x-e- 
lieved all symptoms. In 1924, this patient again devel- 
oped eczema and rag weed dex'matitis, which was again 
i-elieved by same treatixxent as before. 

In 1932, this man fell into the hands of the afore- 
mentioned “allergist,” who tested him and pronounced 
him not sensitive to rag weed. Hoxvever, after start of 
rag weed season, patient again came to me with severe 
dermatitis; showed marked reaction to rag weed! 

PRUEITUS 

Is defiued a.s a fuucfional defect of innervation, in 
which itching is the only direct symptom. 'I'lie term is 
usually used, not in reference to tlie symjhom of such 
skill disease.s as eczcm.n, urticaria and the like, but 
rather to those condition.s in which the sensation of 
itching, tingling, formication or something similar, is 
the .sole trouble complained of. Lesions caused by 
scratching are secondary; the .skin hols normal other- 
wise. The severity of the sensations may vary all the 
xv.iy from mild inconvenience to misery almost less 
endurable, than actu.al pain, inducing mental depression 
or ex’en actual insanity. 

Pruritus is alwax's worse at night or when subjected 
to e.xtrcmcs of temperature. Crocker .‘'ays: “Pruritus 
is a seiisdn’ neurosis, due to direct or i-eflex irritation 
of any part of tlie nervous system, from the center 
to the periphery of the part, affecteil, and not accom- 
panied by any appi'cciable lesion of tiie skin nerves, 
■hut, the presence of epithelium .appears to be essential, 
as in the familiar instance of wounds which do not 


Male, age 50. Consulted for severe, continuous itching 
between shoulder blades, of 3 years’ duration. Also re- 
ported that for 20 years he had seen a black spot continu- 
ously, at outer edge of right eye. After 2 weeks on pre- 
scribed diet all symptoms had disappaai'ed. Six months 
later there had been no I’cciiri-ence. 

URTICARIA 

Commonly called “hives.” this condition affdets 
young and old, male and female, with equal venom. 
Can.ses are most divcr.se — foods, medicines, insect 
bites, pollens, metal.s, cosmetics, among others. The pos- 
sible external causes arc almost as numerous as the ex- 
ternal agents tliat can irritate the skin. Vidal e.xcisecl a 
wheal during life, which showed both supei'iicial and 
deep vessels dilated and engorged, without alteration of 
the vessel walls. Both blood vessels and Ij-mphatics were 
surrounded l)y leucocytes, which were also found scat- 
tered ill masses throughout the whole thickness of tlie 
cuticle. At certain points a few were also to be seen 
hctxvccn tlic cells in the deepest Layer of the epidermis. 

CASE X 

Female, aged 21. Uidicaria over entii-e body and face, 
1 year. Aggravated by friction, with severe burning sen- 
sation. Hi.story of sevei’e, thi’obbing headaches, over ver- 
tex, dull aching over eyes, coming on in the morning, 
lasting all day. Also reports indigestion, gas, bad breath, 
every day, and that she tires easily. Allengen free diet 
produced improvement in 1 week, complete relief of all 
symptoms in 2 wxjeks. 

CASE XI 

Female, aged 20. Urticai'ia with rougix and greatly 
thickened sldn. This patient had consulted me 2 yeax's 
previously, for life-long asthma, which had been com- 
pletely relieved by diet. A new diet brought complete 
relief fi-om skin condition also, within 2 weeks. 
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CASE XII 

Female, aged 22. Urticaria on lace, neck, abdomen, 
6 years. Marked swelling of lips, eyelids, fingers and 
feet. History showed grandmother had had asthma; 
brother, hay fever. Allergen-free diet gave complete re- 
lief in 2 weeks. 

CASE XIII 

Male, aged 29. Angioneurotic edema, together with 
urticaria over entire body, 10 years. At intervals, tongue 
would swell till it protioided between lips, occasionally 
as long as 24 hours at a time. History show'ed father had 
had gastric ulcers. Diet relieved all symptoms within 2 
weeks, but they would return with any lapse from pre- 
scribed regimen. 

CASE XIV . 

Male, aged 22, medical student. Giant urticaria and 
asthma, which patient knew to be caused by eating any 
vertebrate flsh, or coming in contact with any fish de- 
rivative such as glue, or mucilage on postage stamps. 
Shellfish did not allect. On one occasion, sat on spilled 
fish glue; marked swelling of buttocks in 10 minutes. 
“Oyster” stew made of cod-fish produced both giant 
“hives” and asthma within 15 minutes. 

CASE -XV 

Female, aged 40. Urticaria on face, neck and body. 
Had been treated 6 months by dermatologist for what 
he diagnosed as scabies. Patient stated he had only 
looked at her hands. First visit made late at night be- 
cause patient could not sleep for her misery. Hypo- 
dermic of adrenalin chloride gave relief in 15 minutes. 
After subsequent tests, diet gave complete, lasting relief 
in 10 days. 

CASE XVI 

Female, aged 89. Urticaria, 5 years. Bogan on legs, 
spread to entire body. Worse at night, itching severe. 
Often dizzy, especially upon arising. Took cold very 
easily. Blood pressure: systolic, 180, diastolic, 90. Diet 
reduced “hives” to a few in morning within 2 weeks. In 

3 weeks,- complete relief, with blood pressure reduced 
to 140/70. 

CASE XVII 

Male, aged 42. Urticaria, 6 years. Started on palms 
and soles, spreading in few days to whole body. Slight 
friction would cause patches to “run all together.” No 
seasonal variation except worse in summer, past 2 years. 
Feet so swollen patient could not put on even extra-sized 
shoes before noon. Non-allergenic diet gara complete re- 
lief in 3 weeks. 

CASE xvni 

Female, aged 54. Urticaria and angioneurotic edema, 
10 months. Worse night and morning; severe swelling, 
face, eyelids (eyes closed), tongue, pharynx — suffocat- 
ing feeling. Severe attacks, 40 and 5 days prior to con- 
sultation; complete loss of voice during last attack. Had 
suffered headaches and dizziness, sensation of swaying 
when walking and stomach distress after eating, past 

4 weeks. Diet produced complete cure in 2 weeks, with 
’ no reciuTence. 


ACNE 

ITiis term is used to designate those lesions, chiefly 
pustular, produced by inflammation, in and around the 
sebaceous glands'and hair follicles. Whenever tlie duct 
of a sebaceous gland becomes occluded, inflammation 
is likely to follow. The severity of the condition is 
largely dependent upon the number of comedoes, or 
“blackheads,” present, as it is around these little plugs 
that the inflammation begins, followed by red papules. 


which soon become (lustular. The condition of the 
wliole is limited, in the majority of rases, to the fare — 
chiefly cheeks and forehead — the neck, chest and Ijack. 
and the shoulders. 

CASE XIX 

Female, .aged 14. Acne on face, forehead, neck and 
back, 1 year. Began at first menstrual period, but later 
seemed not be related to menstrual cycle. History of 
headaches 2 or 3 days each week. After 2 v/eeks on pre- 
scribed diet, acne was much improved. Improvement 
arrested by attack of acute coryza, but in 5 weeks patient 
was completely relieved of both acne and headaches. 

CASE XX 

Male, aged 20. Intermittent acne on face and arms, 
3 years. Condition somewhat relieved during summer 
vacations at beach. History of raising considerable mu- 
cus, 4 or 5 times daily, especially upon arising. Suitable 
diet produced complete relief of acne in 6 weeks. Re- 
currence for 10 days, 3 months later, following injection 
of typhoid vaccine. 

CASES XXI and XXII 

Females, aged 26 and 28, sisters. Acne, 10 years; so 
severe that they wore heavy veils in public. Upon con- 
sultation, I opened more than 25 pustular abcesses on 
each patient. Four v/eeks of suitable diet produced com- 
plete cure. 

CASE XXIII 

Female, aged 48, married. Acne, very extensive over 
face, forehead, neck, since age 18. Showed considerable 
scarring of face. History of sinusitis of antrum at lime 
of onset of acne; headaches; tuberculosis of right eye 
treated by serum injections, 10 years; constant black 
spots before eyes; “tooting” noise in ears; asthma since 
age 16; always tired. Paternal grandmother, father and 
sister had also had acne. Suitable diet cleared up acne, 
asthma and “tiredness” in 2 months. 


ERYTHEMA MULTIFORMA, ERYTHEJfA 
NODOSUM 

The.-.e condition.s are characterized by botli local and 
,\»temic sym])toms, which occur in acute attacks, each 
running a short course, with a marked tendency to 
relap.s. at varying intervals. The local lesion^ are 
symmetrical. rai,sed and of some depth. They are ex- 
Tcinely diver.se as to sliape, size, degree of elevation, 
ind color. They may become vesiailar or hemorrliagic. 
ronstitutional symptoms usually coincide with the on:>et 
)i the eruption, and may include pain in the Joinu 
lead, neck, back or limbs ; malaise, gastric di=turte 
mces, temperatures from 101 to 104 degrees, increase 
niise; the whole giving picture that may lead to sus- 
licion of rheumatism. 

Perry holds that erjdhema nodosum must be re- 
jarded as a result of a nonspecific reaction to a varietv 
)f infections or toxic reagents, rather than as a spe- 
:ific disease itself. However, it is clear that such agent- 
)r reagents can and do give rise to the syndrome on y 
u patients constitutional^ predisposed to such reac 
ions. 

:ASE XXIV . ^ 

aiate, aged 23. At time of consulation, this pa^ 
lad large, swollen mass, size of hen’s egg, 

■>-f loff nrm vyith miin'h edeiTl3, WnOiS o 
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of arm and hand. ■ hlass bright, red, shiny.' tense, very 
'sensative to toxjcb. , . ' . 

History; vesicles from waist down, 4 years ago, fol- 
, lowed by intermittent attacks of boils, as many as 48 
at one time. Humming noise in right ear at intervals. 
Has abrays been hoarse at int'arvals; cough every morn- 
ing. sometimes raised mucus. Has not felt well past 4 
years: tired., sleepy, though sleeps well nights. Crepita- 
tion. both knees. 

.Three \reeks after starting prescribed diet, swelling 
and induration had cleared up completely, feeling of be- 
ing tired and sleepj' completely gone. Two yeans later, 
there had been no recurrence of inflammation, swelling, 
boiks or systemic symptoms. 

CASE XXV / 

■ Female, aged 48, married. Consulted for inflamed areas 
oil both ar.ms and hands; h.nrd, indurated, extending into 
deep -tissues, very tender, varying in size from walnut 
to hen’s egg. 

History: asthma in childhood; urticaria. 4 yeai-s: 
hysterectomy. 6 months; 3 weeks previously, sharp pain 
in cardiac region, "purple in the face," could not breathe, 
ankles greatly swollen, painful; chills ei'cry night first 
30 minutes in bed: since cardiac attack, dry cough and 
“tired focling.’’^ 

- Examination shov.-ed arthritis in ceiwical vertebrae, both 
sacToiliac articulations, knees, both ankle.s; marked vari- 
cpse veins,, both legs; on inner side of left leg above 
ankle, large asea markedly bronzed, indurated, tender, 
with ulcer formation. 

Four, days after starting prescribed diet. 2 new areas 
just below- one knee, showed inflammation, induration 
and sivelling to size of walnut. However, older areas im- 
proved steadily. Four weeks after starting diet, patient 
was entirely free of pain and swellings. 


FURUNCLES WITH hXZE.MA .SCLKROSUM 
CASE XXV-I 

Female, aged 28. Furuncles and carbuncles, over en- 
tire body, C years; excised as they appeared. 

Historjx eczema since age 9, on hands and feet, spread- 
ing to knees, elbows, finally entire back; worse in winter. 
■ Examination showed Large scars from occiput to coccyx, 
also on chest, legs, abdomen. Palms and soles, thick, 
hard, boardlike, indurated. (Eczema sclerosumh 

Furuncles and carbuncles c'ontinued to appear for first 
3 weeks after starting prescribed diet, but patient re- 
ported at end of 6 month.s, condition v.-as completely 
cleared up, with palms and soles also returned to normal. 

PSORLASIS 

This is a chronic infiammatory disease, characterized 
by dry-, red patches covered witli imlmicated. silvety, 
adherent sraies. These occur chiefly on the extensor 
surface,s, but may np[)ear on any part of the body, face 
or scalp. 

. CASE XXVII 

Male-, aged 40, clergyman. Psoriasis on back and ex- 
.tensor surfaces of arms and legs; extreme itching; thick, 
.silvery .scales, 3 months. 

History; acne, back and lumbar region, 25 years. Head- 
aches, lasting 2 days, about every 2 weeks, past 20 years. 
Thick, reddish, disagreeable-tasting mucus in mouth on 
arising; gas after meals; always tired. Father had asthma 
and bronchitis. ■ ' 

Suitable diet - produced improvement in all symptoms 
in 2 weeks, complete relief in 6 weeks. 
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CASE XXVIll 

, Female, aged 42, married. Psoriasis on abdomen, chest, 
feet, legs, about rectum; also sore rhouth, mucous mem- 
brane coming off, especially inside lips; last 4 months. 
Margins of eyelids inflamed. Left side of nose always 
blocked, right side at intervals. Buraing sensation in 
stomach after eating. Dizziness lasting 15 minutes upon 
arising. Cardiac pain. 

History: arthritis; cervical, dorsal, sacrc-iliac, knees, 
hands, feet, past 15 years. Headaches; gnawing pain in 
occipital and frontal areas, usually on left side, often 
lasting a week at one-week intervals; also roaring in 
cars and sore left eyeball; past G years. Past 2 years, 
tired, exhausted, depressed. 

After 23 day.s on prescribed diet patient reported by 
letter, “skin much better, scales and red spots have 
practically disappeared — physically. . . .better, no pain 
around heart, free of all joint pains, not tired, . . 

CASE XXIX 

Female, aged 35, married. Psoriasis, lasting 5 months, 
began 6 years ago, 2 days after birth of first child. 
Recurred 3 days after birth of second child, 21 months 
after first. Ail'ected abdomen, back, hands, feet, exten- 
sor surfaces of arms and legs. 

History; eczema in childhood. Tired for years, more 
so since births of children. Sister has psoriasis; mother 
had arteriosclerosis, arthritis, headaches. 

25% improvement of psoriasis after 2 W’ceks on diet; 
6 weeks, 70%; 10 weeks, showed complete freedom from 
psoriasis; patient no longer tired. 

CASE XXX 

Female, aged 18. Psoriasis on scalp, spreading to ab- 
domen, back, buttocks, chest, legs, arms, at age 8. 
Treated at hospital clinic for 6 years; following injection 
into buttocks, face also became involved. Condition has 
inci'cased steadily in severity, being worse in winter-. ’ 

At time of consultation, patient had no normal skin in 
affected areas; scales >-8 inch thick covered chest, ab- 
domen and back from a.xiJlae to lower margins of tenth 
ribs: also from anterior superior spines of ilium across 
back and over buttocks. 

After 2 weeks on prescribed diet, patient's face was 
clear. In 3 weeks, there was a 50% improvement over 
other affected areas, with scales much thinner; in 12 
weeks, she was completely free of scales, her skin 
normal. 

COXX'LUSIONS 

1. Such .cli.s,siniilar conditions as eczema, pruritus, 
urticaria, acnc. psoriasis, erythema and angioneurotic 
edema arc discussed and summarized, in their relation 
to allergies. 

2. Thirty cases are presented, all of which yielded 
.satisfactorily to treatment of which the chief feature 
wa.*; the prescrihiug of a diet free from foods to which 
e.ach individual was sensitive. In several of these 
cases, additional precautions, resulting from evidence 
of sensitivity to suhstauces other than foods, were also 
needed, some only temporarily. 

3. In a notable number of the cases presented, long- 
standing conditions, some not usually connected in 
the mind of the dfagno.stician with sensitizations, were 
cleared up in a remarkably brief period. 

4. Several of these patients had been unsuccessfully 
treated by other methods over varying; periods of time. 
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Diverticula of the Colon Versus Gallstones 

By 

ARNOLD GALAMHOS, M.D. 

and 

WILAIA Ml'n'EIAIAXN-GALAMBOS, l^I.D, 

New S'ork, N. Y. 


T he large-intestinal diverticula are most com- 
monly found in the sigmoid and descending colon. 
In far advanced cases as well as in generalized diver- 
ticulosis the entire colon may he affected, although 
with unequal distrihution; the most densely involved 
areas still being in the vast majority of cases the above 
mentioned locations. Diverticulosis has relatively 
rarely been found isolated at some other than the 
ahoral segments of tlie colon, as the a]jpendix, or the 
cecum, or some other segments of the gut. Cases of 
diverticulosis located at the hepatic fle.xurc, with their 
visualized images projected at the gallbladder area 
must he considered rare. 

In these few lines we wish to report a case of in- 
testinal diverticulosis, in which the area containing 
tlie diverticular sacculations remained confined to a 
circumscribed segment around the hepatic fle.xure, 
though few isolated diverticula extended also into the 
adjoining portions of the colon ; the typical locations 
in the distal half of the colon remained completely free. 
After our first rectal barium filling the opaque ma- 
terial, contained and retained in the diverticula, pro- 
jected its shadoiv exclusivelj' at the site of the gall- 
bladder region. The x-ray photograph}' revealed llicse 
diverticular projections as rounded or facetted, 
opaque, in some, even as conically denser shadows, 
being suggestive of calcium containing gallstones. 

This patient has been suffering in addition to diver- 
ticulosis of the colon also from cholelithiasis. The 
history of cholelithiasis and the Graham-Cole’s chole- 
cystography by failure to visualize the gallbladder, 
seemed to furnish corroborative evidence of the co- 
existence of cholelithiasis. Consequently the shadows 
produced by the barium-filled colonic diverticula, being 
projected at the site of the gallbladder region and 
being characteristic of the well known gallstone pic- 
tures, might have been easily taken as positive evi- 
dences of gallstones. Subsequent e.xaminations in an 
hour’s time, however, revealed the fallacy of such 
diagnosis, if made on the first impression, inasmuch 
as the spurious stone shadows proved to he barium 
filled colonic diverticula, while the actually present 
non-opaque gallstones did not cast shadows on the film. 


CASK REPORT 

Y. J., white, female, aged 50, first seen on tlK 21st 
of November, 1944. She has been suffering for the last 
four years. Abdominal distre.ss, inconclusive gastro- 
intestinal vague complaints, such as nausea, occasional 
vomiting, heartburn, eructation of gases, constipation 
intermingled with such nervous symptoms as palpitation 
of heart, dizziness, general weakness, etc., were among 
the symptoms revealed in the historj-. 

Since the last six months severe upper abdominal pain- 
ful attacks developed and recun-ed at frequent intervaJs, 
in form of biliary colics. At no time 5vas fever, jaundice 
or any long continued suffering or confinement to bed 
encountered. 

Patient was highly neurotic. Her bodily sympto.Tis 
kept her fully occupied. She lived under great emotional 
strain and was in constant anxiety and fear, al.liniES 
even in fear of impending death. 

Physical examination was largely negative. There was 
no tenderness, nor any pathological palpatory findings 
noted in the abdomen, except for some transitory tender- 
ness of the gollbladder region, during and following an 
acute attack of cholelithiasis. Blood pressure v.’as nor- 
mal; fluoroscopy, electrocardiography during rest as tvell 
as on effort, laboratory' examination of the urine and 
feces, etc., were all negative. 

Roentgen examination of the gastrointestinal tract, 
including barium enema of the colon — during the firrt 
series of examination — v.'as negative CXI/22), l^o 
diverticula were noted (Fig. 1). On the post-defecational 
film, the barium largely being evacuated from the colon, 
partly' regurgitated into the small intestines — a fre- 
quent occurrence, due to the insufficiency' of the Bauhin 
valve. It was, however, noteworthy to mention, that no 
diverticula were noted even on the film after the de- 
fecational act, though this is being considered the most 
proper 5>/ay to demonstrate diverticula, if present (Fig. 2). 

Four day’s later (XI/26) routine cholecystography has 
been made by the method of Graham-Cole, using three 
grams of priodax (Figs. 3, 4, 5). These films failed to 
visualize the gallbladder. There were, however, in the 
gallbladder region, and only there, sharply outlined shad- 
ows present, typical of the Ca containing gallstones. 
Both, failure to visualize the gallbladder and the presence 
of opaque stone-like shado^vs at the site of the gall- 
bladder, were indicative of a chronic cholecystitis wi 
cholelithiasis. That W'as the first impression here, 

On closer view one could clearly distinguish at 
six stones, or stone-like shadows, some of them . 

ringstones, the others homogeneous in appearance. Their 
shape, size, appearance, location, constellation, even a 
greater peripheral opacity on some, etc., 
conformity with characteristics of gallstone shaao.’. 
(Fig. 3). 
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Fig. I — J?jtium enema. No Jifuriiculj seen. 

On checking up on llieso findings — by using sliglilly 
diilerent technic — a second film (Fig. 4) produced a 
practically identical picture. However, on a third film 
— mas'bp an hour later — surprisingly, certain definite 
changes were noted (Pig. 5). The opacity of some of the 
.shadows diminished, the number of the well visualized 
stone-like shadows became reduced from six to four 
and their constellation dianged. 

DISCUvSSION 

It %vas only too evident that titc features <le.scribed 
above were incompatible with the assumption of gall- 
stones. Disappearance, or emptying of tlic opaque 
shadow before our eves, in the course of an hour or 
so. as observed on the serial photography, was easier 
amenable to explanation by assuming the presence of 
barium-filled diverticular sacculations. vSub.sequently 
tlie correctness of this diagnosis has amply been 
proven. It was evident, that during the first series of 
examination, the barium content of the diverticula 
must have been derived from the regurgitated portion, 
. which, after re-entering the colon, has been retained 
in the diverticular sacs and demonstrated through 
x'-rays. 

The film presented under Fig. 6 is tiie typical pic- 
ture case, a.s far as the distrilnition of the 

diverticula is concerned. Several re-examinations re- 
.sultccl in similar pictures. As demonstrated by this 
film, the greatest number of diverticula was located at 
or around the liepatic flexure, with the projection of 


their visualized images at the gallbladder region, where- 
as otlicr diverticula were seen scattered along the as- 
cending and transver.se colon, too. At no time were 
any diverticula noted along the sigmoid or descending 
colon. 

The x-ray ])ictures taken have been found ’’typical” 
in every case, during the repeated re-e.xaminations, 
regardless of whether the barium has been taken by. 
the oral or by the rectal route. The diverticular shadows 
usuall}' — once shown — remained visualized, persis- 
tently, for da}s and weeks. One film, taken two 
months after the last barium intake, failed to show 
the presence of any diverticula, any more. 

The results of the first series of examination as 
compared with the ones obtained during the repeated 
re-examinations, described as typical pictures, differed 
in several respects. The first examination, respectively, 
its results represented exceptional findings. That was 
clue to certain coincidental factors, the presence of 
which created at least three nnusital features, the recog- 
nition and proper evaluation of which enabled one to 
arrive at a correct diagnosis at a correct time. 

1) During the first examination the diverticula were 
not visible, not even on the post-defecational film, 
Onl}' a few clays later, when the barium, which regur- 
gitated into tlie small intestines, after re-entering the 
colon, acceded into the diverticular sacs and incidentally 
has been photographed during the performance of the 
cholecystography, did we note their presence, unex- 
pectedly, One expected gallstones during the chole- 



. Fig. 3 — Cholccyitography. Gallbladder not visualized. Six stonc' 
like shadows at the gallbladder region, representing barium^lillcd 
diverticula of the colon. 

cystograijhy and one found gallstone-lik-e stiadows. 
proven later not to lie gallstones. 

During the control re-e.xaminations the diverticula 
were always easily recognizable, right on the post- 
defecational films. 

2) A further, coincidence was presented hy the fact 
that, during the first examination, the barium entered 
the diverticula not only belatedly, but at the same time, 
only partially. Through this coincidence only those 
diverticula were entered and became roentgenologically 
demonstrable, which projected their images at the gall- 
bladder region. No other diverticular shadows were 
seen. Why and how this happened, remains an enigma. 

During the repeated re-e.xaminations, diverticula 
were seen beside the gallbladder region, also scattered 
along the ascending and transverse colon. 

3) A still, further coincidence was seen by the fact 
that, .during the first examination, within an hour’s 
time, signs of emptying of some of the diverticular 
sacs were noted, enabling one to arrive at a proper 
interpretation of the findings. 

During the repeated re-examinations the diverticula 
retained their barium contents for weeks, so the hourly 
changes must have been unnoticeable, as a rule. 

The coincidence of the late and partial filling and 
early partial emptying of the diverticula during the first 
series of examination as against the routine behaviour 


Fig. 4 — Similar film. Taken a Few miniiies liter the ptvruiut one. 

Note that Fig. 4 and Fig. 3 arc nearly identical. 

during the repeated re-examinations were contributory 
to the puzzle and peri>lexity and their proper recog- 
nition and evaluation in a short time helped to create a 
clear understanding of the situation and establishing 
a correct diagnosis, without any loss of time. 

Should any galll)ladder surgery been resorted to on 
ground of a diagnosis made on the very first impres- 
sion, when the stone-like shadows were first seen, the 
surgical indication could not have been sustained in 
view of the subsequent developments. However, in 
final analysis, such surgery could have had quite a 
salutary effect. While it is true that the possible incen- 
tive for surgical indication, namely, the presence of 
stone-like shadows in the gallbladder region, soon 
proved to be diverticular sacculations of the colon, re- 
quiring no surgery, on the other hand the removal of 
the gallbladder with its roentgenologically' invisible, 
non-opaque stones might have solved the patients 
problem. So far no operation has been suggested. 

SUMMARY 

A case of diverticulosis of the colon is presented with 
an unusual location of the diverticula. The barium 
filled diverticula projected their shadows at the site of 
the. gallbladder region. 

These shadows appeared in the shape, size, location, , 
constellation, including even certain ringshape forma- 
tion of the characteristic .x-ray picture of gallstones. 
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Fig. I — Barium enema. iVo Jivcrticula vecii. 

On cliecking up on these findings — by using slightly 
different technic — a second film (Fig. 4) produced a 
practically identical picture. However, on a third film 
— maybe an hour later — surprisingly, certain definite 
changes were noted (Fig. 5). Tlie opacity of some of the 
siiadows diminished, the number of the well visualized 
stone-like shadows became reduced from six to four 
and their constellation changed. 

DISCUSSION 

It wa.s only too evident that tlie features described 
above were incompatible witli the as.sumption of gall- 
stone.?. Disappearance, or emptying of the opaque 
shadow before our eyes, in the course of an hour or 
so, as observed on the serial photography, was easier 
amenable to e.xplanation by assuming the presence of 
barium-filled diverticular sacculations. Subsequently 
the correctness of this diagnosis has amph' been 
proven. It was evident, that during the first series of 
examination, the harium content of the diverticula 
must hai'e been derived from the regurgitated portion, 
which, after re-entering the colon, has been retained 
in , the diverticular sacs and demonstrated through 
x-niy.s. 

The film presented under Fig, 6 is the typical pic- 
ture of, the case, as far as the distribution of the 
diverticula is concerned. Several re-examinations re- 
sulted in siniilar pictures. As demonstrated by this 
film, the greatest ' number of diverticula was located at 
or around the hepatic flexure, with the projection of 


their visualized images at tlie gallbladder region, where- 
as otiier diverticula were seen scattered along the as- 
cending and transverse colon, too. At no time were 
any diverticula noted along the sigmoid or descending 
colon. 

The x-ray pictures taken have hecn found "typical” 
in every ca.se. during the repeated re-examinations, 
regardless of whether the barium has been taken by 
the oral or by the rectal route. Tlie diverticular shadows 
usually — once shown — remained visualized, persis- 
tentl}', for days and weeks. One film, taken two 
months after the last barium intake, failed to show 
the presence of any diverticula, any more. 

The results of the first series of exautination as 
comjjarcd with the ones obtained during the repeated 
re-e.\aminations, described as typical pictures, differed 
in several respects. The first examination, respectively, 
its results represented exceptional findings. That was 
due to certain coincidental factors, the presence of 
which created at least three unusual features, the recog- 
nition and proper evaluation of wliich enabled one to 
arrive at a correct diagnosis at a correct time. 

1 ) During the first examination the diverticula were 
not visible, not even 011 the post-defecational film. 
Only a few days later, when the barium, which regur- 
gitated into the small intestines, after re-entering the 
colon, acceded into the diverticular sacs and incidentally 
has been photographed during the performance of the 
cholecystography, did we note their presence, unex- 
liectedly. One expected gallstones during the chole- 





rig. ) -r~ Chiilccystograpliy. Gallbladiitr no: visualized. Six stone- 
like shadows at the gallbladder region, representing barium-filled 
diverticula of the colon. 

cystograjthy and one found gallslonc-IiUc shadow.s. 
proven later not to be gallstones. 

During the control re-c.\aniinations the diverticula 
vyefe always easily recognizable, right on the i>ost- 
-defecational films, 

2) A further coincidence was presented by the fact 
that, during the first examination, the barium entered 
the diverticula not only belatedly, hut at the same time, 
- . onlj’,’. partially. Through this coincidence oaly those 
diverticula were entered and beaune roentgenologicall)’ 
denionstrable, which projected their images at the gall- 
bladder region. No other diverticular shadows were 
seen; Why and how this happened, remains an enigma. 

■ During the rejyeated re-examinations, diverticula 
•were seen beside the gallbladder region, also scattered 
along the ascending and transverse colon. 

.3) A- still further coincidence was seen by the fact 
•that; .during the first examination, within an hour’s 
.time, .signs of emptying of some of the diverticular 
. . sacs were noted, enabling one to arrive at a proper 
interpretation of the findings. 

. - During the repeated re-examinations the diverticula 
retained their barium contents for weeks, so the hourly 
changes must have been unnoticeable, as a rule. 

, j The coincidence of the late and partial filling and 
, . , . early partial emptying of the diverticula during the first 
; , series of examination as against the routine behaviour 


Fir. Similar film. Taken a fer minuiev after the "n 
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during the rcpeafeci rc-e.xaminatirins were conlriliulDry ' . 
to the puzzle and per]>le.\‘it.v and ' their proper' recog- 
nition and evaluation in a .short time helped to create a. ; 
clear understanding of the situation and'cstabli-diiag.-. 
a correct diagnD.sis. without any loss of time. 

Shotild any gallltladder surgery been resorted to on . 
ground of a tliagnosis made on the very first impres- 
sion, when the stone-like shadows were first seen, the - 
surgical indication could not have been 'su-stained m ■ 
view of the sub.«equent developments. However, m . 
final analysis, such surgery could have' had quite, a 
salutary effect. While it is true that the possible incen-. 
tivc for surgical indication, namely, the presence ol 
stone-like shadows in the gallbladder region, . soon 
proved to be diverticular sacculalions of the colon, re- . 
(juiring no surgery, on the other hand the removal ot. , 

the gallbladder with its roentgenolopcally • invisible > ; 

non-opaque stones might have solved the patients . 
problem. So far no operation iias been suggested. ■ ' - y 

SUMMARY , : 

A case of diverticulosis of the colon is presented rrith 
an unusual location of the diverticuia. I he banuni 
filled diverticula projected their shadows at fiic site o , 
the, gallbladder region. ■ ' . ’ ' ' 

These shadows apjieared in the shape, size. loration, . , 
constellation, including even certain ringshape fonua 

tion of the characteristic x-ray" picture of gallstones- 
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' F15. 5 — “A third film. Taken about one hour later. Note the num- 
ber of the opaque shadows being reduced from six to f«»ur. 

Siil)sequeiit fihns. on close inspection, revealed certain 
. clianges inconsistent with {gallstones, hut easil\- cx])lain- 
ahle by diverticular sacculations. 

Patient suffered, incidentally, from a superimposed 
cholelithiasis, too, as evidenced by the typical histon- 
and the failure to visualize the gallbladder and its con- 
tents by the routine method of cholecystograjdiy. 

The projected gallstone-like shadows on first im- 
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Fig. 6 — Diverticula of the colon, along the ascending and trans- ' 
verse colon. ' 


pression might have been conducive to be considered, 
gallstones, responsible for the recurring severe biliary 
attacks. However, these shadows proved to be barium- 
filled diverticultir sacculations, witli their shadows pro- 
jected at the gallbladder region, while the gallstones, 
resjionsible for the attacks, being non-opaque and in- 
visible to x-rays, failed to be visualized and conse- 
quently demonstrable through x-rays. 

Various coincidental factors created a diagnostic 
puzzle and perjdexity. Their proper recognition and 
interpretation, however, enabled the establishment of 
an early and correct diagnosis. 


Gastric Carcinoma: Review of Errors in Diagnosis 

Ev 

MEYER GOLOB, M.D. 

Nkw York, N. Y. 


T HE) points to he considered in this paper arc; 1) 
age incidence: 2j length of history; 3 ) size and 
site of lesion and their influence on early dia.gnosis: 
4) malignant degeneration of benign gastric ulcer. 
These aiptions were chosen because they figure in 
wrong interpretation of symptoms and thus to delay 
in diagnosis of gastric malignancy. 

There can be .no doubt that the first stage of a dis- 
e.ase is the best time for cure. Early di.agnosis is con- 
ducive to timely intervention. But diagnosis early in 
point of examination might yet reveal advanced ])ath- 
ology and, therefore, ho longer he timely for surgery. 
The clinician secs the patient either in the initial stages 

As^\ Professor, of Gistrocntcrologj', New York Medical College and 
Flower Hospital " . ' 


or in full swing of the maladt-, the pathologist surveys 
the terminal event. The first stages are probably re- 
versible. Detection at this time is the task of the 
clinician. Knowing this, believing this, why do phy- 
sicians delay? .'Mvarez (1) asks, “How early do phy- 
sicians diagnose cancer of the stomach in themselves?” 
His analysis of 41 cases, all operated upon, is not pro-^ 
ductive of complacency. In a vast number of cases 
the patient alone is responsible for delay, in many in- 
stances both patient and doctor are to be blamed, but 
in not a few the doctor alone is accountable for depriv- 
ing the jtatient of both an early diagnosis and a timely 
diagnosis and intervention. A reasonable general ap-. 
praisal of responsibility for delay in diagnosis of car- 
cinoma holds patients aloiie responsible in about 55% 
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of the cn.'^eF, .])hysici:in? alone in some l/^r, and Ijotli- 
doctors and patients in the remainder, ' ^ ; 

’ 'On the AvhVile the explanation is .only too nln-ioti.s: 
the sb-ailled classic, syndrome <if f,'astric cancer is not 
volttnteercd hy the patient and none oT the components 
of the .sr-nclromc is - specificxilly eiujuired for hy the 
examiner and none ..related " by the jiatient. In a vast 
number of cases symptoms should aitd could he elicitoai 
through' a really searching and persistent inquiry. 
Some patients are suhclihical individuals, and thus of- 
fer stumbling, hlock.s to early diagnosis.- If this were 
.Kirne in nhnd,. the 'wary physician would he more on 
the alert,, question more persi.stentiy in the elicitation 
of symptoms, and through such an apj'.roacli reduce a 
far distant horizon to a clinical recognition of an in- 
cipient malady. If pre-clfnical medicine were included 
in our medical curricula Avhere it rightly belongs instead 
of . being made to wail for occasional po.st-gnidnate 
training, a -greater portion of stibclinical casc.s would 
not esempe timely detection. A study of a large series 
of autopsies has shown tiiat a far greater percentage 
of ulcers or scans of ulcers was founfl in the stomach 
than in the duodenum, with the inference that .gastric 
ulcers,' more readily escape diagnostic discernment than 
do duodenal ulcers — compelling tcstiimmy of the need 
for early diagnosis in gastric lesions. 

• Lesser gastric eprvaUtre ulcers are of cour.se pre- 
dominantly attended with hy])erchlnrhydria, hetir po- 
tentialit}' for tnalignant degeneration and. therefore, 
indicate a close follow-up. On the other hand, cases 
of' -achlorhydria, particularly famtiini, even more 
])ointedly ' require continued clinical oh.sciv'ation. In 
tive 'bf my ca.<es which were clo.sely observed, two 
were of a family of four, and the terminal events were 
those of gastric cancer. Unfortunately, the other two 
inembers of this acln-lia family escaped oh.servafion. 

lit final analysis, an adequately taken history serves 
as, a precision instrument in diagno.sis. No nev.- infor- 
.roation is offered by this statement, hut such that can 
bear repetition and reiteration. It can be said that pa- 
tients -with benign ulcers tend to have long historic.'^, 
while those with cancer lend to have short ones. When 
a long history presents itself with a decrease in re- 
missions and accentuation of sj-niptoms, transformation 
of benignity' into malignancy is to be expected. 

■ The cases reviewed for the imrjiosc of this paper 
are from the writer's private practice and they present 
the features enumerated above. They illustrate that 
neither the age of the patient, nor the presence' of 
achlorhydria or hvperchlorhydria, nor — a point which 
cannot he overemphasized — the size of a gastric lesion 
should lessen our suspicion of gastric carcinoma. To 
assume - benignity because of diminution in .size, and 
clinical response to treatment is hazardous. Practically 
every early case of gastric cancer, when treated medi- 
cally- for ulcer, shows relief of clinical symptoms for a 
time. -Thus it is dangerous to depend on a therapeutic 
lest for proving a lesion benign. Diagnosis is surely 
more' convincing when based on the combination of 
roentgenology and clinical evidence. Horvever, when 
the two are at variance, greater dependence should be 


. placed on thc'iatter. Thus the task of e-arly'diagBOib. 
as 'stated, necessarily hill,-, on die clinician, and the iii-' 
striimcntal approach, and that i.s -vviiat roentgeiK.locv' 
means is largely an e.xposc of advanced jiatlinlngr-.' ft 
is. (hcrefore, up to the symptomaiofogn.st and -tlie hi;. . 
torian of the ca.se to inake aii early and timely cliagRosi?.- 
.Major criteria for diagnosi.s arc, of course,, conveniem" 
and preferable to minor criteria, Inn in their aUence,' 
the latter assume major diagnostic significance. .To' 
wait until the whole ensemble ■ ot rlas.fic signs ’aiFl • 
..sym]ttoms jirescnl themselves is a dangerous approach, 
in liie assessment of a gastric lesion. ' - ' • ’. 

- ILLUSTRATm; CASES . . , . 

Case 1 (nga incWenco): Male, aged '37, ptesmiKi, 
himself in Jimuary, 193B. He related gastric upsets, not ; 
descrijnivc of either a pro- or post-pylorie lesion, ot 8-lO - 
years’ duration. Seven years before -he 'nad had uncon-' 
trollnblc vomiting, attended with abdominal pain, for one 
week. The presenting sjTnplomalology dated to Novem-; 
ber. 1934. Tim patient emphasized the following;, aiior- 
exia, weight lo£.s and progressive asthenia. Corntorty 
paralleled abstention from food intake. The histprj- also 
revealed that he had a hjToochiorhydria which moved to • 
aciiylia — an indication of a progressive lesion and rnore- 
related to an intra- than to an extra-gastric .lesion. , 
However, an '‘cxtra-gostric'' condition v,-'as argued by : 
those who .spared the rod and ruined the .child; . IT.C' 
Consultation Sen-ice of the Mount Sinai Hospital re-’, 
ported to the referring phy.sieian (December,' 1S34) that 
the roentgenological examination of the gastrointestinal 
■ tract imvealcd the presence of an irregular constricting 
lesion of tlic prc-pyloric segment, interjtreled as-prob 7 
ably malignant. An irregularity of the bulb , suggested • 
tire pos.sibility that the constriction of the antrum might 
have been owing to on old .stenosing ulcer. Immediate 
exploratory laparotomy was advised. But ~ despite the 
hospital survey, despite absence of circumstantial x-fs.’ 
evidence of involvement of tito pancreas and other nuy 
jacenl structures, despite the fact of the pre-pylonc jn- -■ 
Irum shown to be canalized and devious, unlike the ccn-- 
centric symmetry- and non-tortuosity of. syphilis -ut to, 
gastric antrum — a well known gastroenterologist lre.ito 
the patient with the reassurance too readily acceptea ^ 
most ill persons. He rvas pemittod to go on luioperateu 
upon until Januaiy, 193G. Operative findings; 
the stomach. Pathological diagnosis; anaplastic^ m^-, 
trating carcinoma (grade IV) wiiJi ulceration and me 
astasi.s to tlio regional lymph nodes. He was gran, , 
one year post-operative survival. . . , , ; 

The stormy gastric disturbances early in 1*^. , ‘ ^ 
might have been owing to a pre-pyloric ulcer whicii, m 
benign lesion, unlike a primary- 

could trespass into the first portion of • 

It is not uncommon to find a pre-pyloric j,^. • 

canalization and marked narrowing and f,,' 

outlined bulbous duodeni; demonstrating - 

of a formidable lesion contrasting with a benign, in . - 
matory process which trespasses info the duodenu 
also into the prc-pyloric region. The .following , 

noted; in tlie case of a lesser cuiwature - 2 

irregularly outlined bulb, instead of tenaing ,• • 

diagnosis of multiple benign ulcers, it is w - 
think of the gastric lesion as Probably malign,' ; : 

proved otherwise — regardless of age: in m , 

Clinic, GOfc of gastric ulcers are treated j ' 

cause the chance of malignancy is greater 
post-operative mortality. It -may, of course, . 

that a much dilated stomach without criteria ■ 

ical destruction of the prd-pyloric segment spea is cup- ' 
ulcer rather than a malignant lesion, wmm m .... 
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ported by other essentials in the study of the case. As 
illustration, in the case of a large gastric residue with 
roentgen evidence of ix-regularity of the proximal or basal 
portion of the cap — suggestive evidence of a pre-pyloric 
benign lesion , bridging into the first portion of the duo- 
denum — the operative finding was pre-pyloric ulcer. 
But the , particular case under discussion, the \\'riter be- 
lieves, was a pre-pyloric ulcei-, atj-pical in its clinical 
pattern, with the S3'mpfoms poorly interpreted. 

Tlie argument advanced in tin's case against an intrinsic 
gastrin lesion is strikinglj- interesting in retrospect. Tiie 
eminent physician repoi'tcd; “. . . in all probabilitj' an 
extragastric lesion, perhaps 'cystic, which condition ac- 
counted for the five days of vomiting six years ago and 
■which is again active.” The patient was advised to go on 
withtsjTOptomatic therapy, liowever, ‘‘a surgical repair 
of tlie condition Uiat presses on his pylorus will, in all 
probability be called for.” Two months' later he re- 
ported, 'T can make no ulcer or malignant disease out 
of it and the films today as compared with films taken 
in the last two months show no progress in the condition. 
I have finally come to the conclusion that the case of 
X. Y. is a pressure on tiie pylorus from outside the 
stomach ” 

DISCUSSION 

This case demonstrates tlie advisabilitj' of di.sre- 
garding the age of the patient and of lcarnin.g to res- 
pect disease in its initial phase of onset. 'Die “insig- 
.nificam symptoms'’ were not respected and passed un- 
recognized until a malignant syndrome announced it- 
.self, and even this was not adequately evaluated be- 
cause the iiatient rras "too young.” .Alvarez (2) notes 
lhat.“. . . . one of every nine patients with cancer of 
tlie stomach is less than 45.” Another doctrine was 
available, however, one in which I was indoctrinated: 
when two diseases are possibilities, even with equal 
evidence for each, the chances favor the commoner of 
the two. IVould an intrinsic gastric lesion, the com- 
nioner of the jiossihilities, have been considered jiri- 
inarily. the rig-e of the patient itself, and the duration 
of .symptoms, would have led to tlie inference that 
there had been a peptic ulcer, perhaps atypical in its 
manifestations, that had degenerated into malignancj'. 
This ,was' precisely the view advanced at the Mount 
Sinai Hospital: "There is an irregularity of the duo- 
denal bulb, suggesting the possibility that the constric- 
■ lion of the antrum may be due to an old stenosing 
ulcer,” In face of all this, uncertaintj’ in diagnosis con- 
veyed to the patient led to a delay of more than a year. 
, The fact tliat .his conservative adviser obtained allevi- 
ation of symptoms initially, calls to mind many cases 
the writer has -encountered, with psj'choneurosis in ad- 
dition to somatic disease, in which assurance, nerve 
sedation medication and- regulation of diet, relieved the 
patient of psj'chogenic symptoms ivith temporaiy al- 
leviation of structural alteration. 

. What has been said of cancer of the colon, that when 
found in the younger age group it is usually of a 
-violently malignant iiature, with morbidity and mor- 
tality' high,' is equally' applicable to gastric carcinoma. 
It may' be observed, however, that high mortality' is not 
. engendered so mucli by virulence in youth as by the 
-fact that the condition i.s for this reason of youth sel- 
dom considered a diagnostic possibility, and the disease 
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is far advaitced hv the time surgery is undertaken. It 
, has been stated that of every 100 patients with gastric 
■ carcinoma entering .American hospitals, some 50 are 
inoiieralde. 25 resectable, and 25 capable of only pallia- 
tive surgery — a tragic situation indeed. 

A survey of my referred cases demonstrated that 
age as a misleading factor jdayed a great part in delay- 
ing diagnosis. Certain common e.xpressions are to lie 
dejdored, such as the term ‘‘cancer age.” In my very’ 
early writings I stated. "It is misleading and may 
produce a state of hypociiondriasis iii those of the so- 
called cancer age and al.«o give rise to a false sense of 
.sx'curity in those outside this period of life.” All au- 
thorities agree that the .greatest advance in the early 
diagnosis and treatment of g-astric cancer can be ac- 
complished by making the public and profession alike 
“cancer minded.” prepared to consider tlie possibility 
of malignancy with hut vague indications of this dis- 
ease. Gastric carcinoma may occur at any age, and 
the so-called cancer age is much less valuable as a 
diagnostic criterion than the minor digestive symptoms 
that are so frequently associated wih tlie disease. 

I write tlicse lines with some hesitancy, since I be- 
lieve their intent is somewhat trite and threadbare to 
many a reader of medical literature, but I do wish to 
reach the novice in medicine. V^agiieiicss in syniptoni.s 
in cancer of the stomach is to he regarded as a definite 
presentation of the malady with persuasive diagnostic 
properties. Mematemesis, impaired gastric clearance, 
palpable adenopathy are signs of complications, not of 
the primary disease itself. .Absence of pain is no evi- 
dence that cancer of the stomach is not present and, 
the fartlier removed the growth is from the two e-x- 
tremes of the stomach — • cardie and pyloric segments 
— the later are symptoms likely to ajipear. Between 
these e.xtrenies is an anatomically silent area which, 
therefore, offers a silent symptomatology, unless the 
mass is in the neighborhood of the cardiac orifice, when 
.some degree of dy.sphagia is an early .symptom. Added 
to clinical silence, the belief of some that cancer is 
confined within the limits of a minimum and a maxi- 
nitim age is a concept which must he regarded as dan- 
gerous in the e.xtrenie. Richard C. Cabot (3) point- 
edly wrote a long time ago: “We are accustomed to 
say that when a patient past 40 years begins to have 
dyspepsia out of a clear sky — that is, without any 
obvious cause or any previous habit — cancer is the 
most probable diagnosis; but when .saying this we 
must remember that the cancer age is also the arterio- 
sclerotic age, and, therefore, the time for nephritis aiicl 
uremia. Furthermore, the cancer age is also the gall- 
stone age, and the age for angina pectoris.” To halt 
the currency of this phrase among novice and. unfor- 
tunately, mature physicians would indeed aid in early 
recognition of subclinical or masked cases of gastric 
cancer. A conclusion of my earlier writings merits 
repetition. “It is the prediagnostic phase of cancer that 
we must endeavor to detect — a phase often disre- 
garded because of lack of impressive signs or symp- 
toms, as when neither the cardiac nor the pyloric orifice - 
is involved, when there is no hesitation in food entrance 
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atifl, no .olistru'ction to food exit. A ■ suggestive. symp- 
torrialologNv no inaitcf bow’ faint tbe indication. ' calls 
fur a searcbingViiicjuirv. I.et us remember tiint the 
easier. it is to. diagnose malignancy, tbe harder it is 
to operate on it.'’ ' . ■ ' A 

■ ' Case 2: Male, aged 64, presented himself with a text- 
,book description at a malignant syndrome of the stomach. 
He was highly optimistic about- regaining his health, be- 
cause, on repeated x-lay examinations, ‘‘no pathology" 
had been found. But he' looked for aid to ease his 
symptofn-s. ' One of the x-ray reports read: “There is 
no evidence of a .filling defect in the cardia or in the 
-fundus of the stomach," This report deserve;; more than 
pas.sing' reference, since ttie roetgenologist of a very pro.s- 
perous commercial laboratory had made his survey only 
four days after a private physician had found unequivo- 
cal evidence of an advanced neoplasm of tb^ cardiac 
third of the stomach. What is evem more interesting in 
ffifs-cas’e fs that, owing to “smoothness," the fesibn was 
interpreted as being eitiid'r syphilis or sarcoma. The 
patient looked for a reversal of this diagnosis and, un- 
fortunately, found it in the commercial laboratory. The 
loss' of time was clinically too obvious. The surgical 
finding v.’as inoperable carcinoma. In this instance the 
patient - would have benefited had ago incidence boon 
-considered as against either syphilis or sarcoma. Carmen 
■(4) . wrote, with reference to histological diagnosis: 
“-When ' clinicians wdth whom I am associated press me 
- lor pathologic diagnosis in such cases — whether benign 
or malignant, carcinoma or cyst — I am in the habit of 
saying; ‘I am sorry, but I have no microscope attachment 
to -my x-ray machine.’ ’’ 


'phy.siciah accepted the atypical demeanor of -a peptic 
ulcer and its classic rlij-thm with equal evaluation. Ad- 
mittedly, there arc case.s of duodenal ulcer which pre-- 
.sent themselves atypiaiily, hut then wd mu.st look'dPr 
some complications tiiat distort the onliddox clinial 
pattern. 'I’lie good old achtge that it is preferahle'to 
stispect and not find than not to suspect and' find too 
nmch epitomizes this case. Tlie following is to lie em- 
])1iasized; where there i.s pre-])yloric irregularity, hu; 
not jiatliognomonic of a duodenal ujeef, when 'imer-' 
preted in terms of history, •gastric chemistry anti other 
laboratory aid.s, maiignancy should he the tentative 
diagnosis until jnoved incorrect. . , . 


Reverting to sarcoma, while the author has enemni- 
tercfl only two case.s of sarcoma of the stomach, .the- 
following points are pertinent; 1) sarcoma tehd.s to 
ocair eitrfier in fife than carcinoma, aftfiough-, either 
may wair at any age; 2) while gastric .sarcoma is 
one of the least common of gastric neoplasms (l^'of 
tola! according to Iwing’s estim.ite) little. e.xcii5e may- 
Iie granted for the diagnosis of duodenal ulcer hecaiise 
of mimicry: .1) Mimicry, short history and '.gastric- 
acid value.s not in concert with a duodenal ulcer wfiuld,. 
when regarded collectively, have placed the clinician or. 
the right track; 4) the stomach could be extensively 
involved with gastric symptoms of only a few weeks' - 
duration; 5) weight loss is negligible compared to 
that in gastric carcinoma. 


Case 3; Male, aged 45, with occupation .and family 
history non-contributory. The presenting symptomatol- 
"ogy, was of three months' duration, and had depicted a 
duodenal ulcer symptom complex which was, however, 
lacking .in. nocturnal episodes of pain. Periodicity w.as 
hot evident, and the shortness of the history stood I'n 
bold corih-ast with the conventional long history observed 
'in peptic ulcer, The gastric chemistry offered no evi- 
dence for a duodenal lesion. Since the clinical picture- 
was not conclusive with respect to a peptic ulcer, and 
did not correlate -with the gastric chemistry, the labor- 
atory summary assumed great significance, and the short 
histor.v. arrested attention. The patient was re-x-rayed, 
about > five weeks after the first roentgen study. The 
gastric antrum was suggestive of patliology, but none 
too persuasively. The re-x-ray showed a definite pre- 
pj'loric lesion. The clinical picture had lost tlie rhythm 
of -pain-food-ease. In lieu the patient cited a malignant 
sjmdrome. anorexia, weight loss and asthenia. The sur- 
geon reported a subtotal resection of the stomach for 
carcinoma, the pathologist an “ulcerating huge lympho- 
sarcoma of the stomach. No involved lymph nodes found.” 

Points of interest in this case are mimicry, the short 
history, the acid values in .gastric chemistry. 

Mimicrv led to confusion in diagnosis, and to an in- 
clination on the part of the clinician toward a minor 
rather than a major malady. Periodicity in the history 
'.'was not 'obniined. and its brevity contrasted with the 
uriuil len^h of that of peptic ulcer. The gastric chem- 
istry yielded values not in concert with a duodenal 
ulcer. But'' the age of the patient and the ease of 
“selling” a benign lesion and a non-o]jerativc therapy 
produced’ a delay in surgery. This case is a prototype 
of a vast number which are treated for the lesser evil 
with a total disregard for probable malignancy. A sur- 
vey of the histories of referred cases showed that the 


Case 4: Hero two cases are illustrative of the inflDence 
of the balmy spring on the interpretation' of 
by sympathetic physicians. A woman aged 60 printed 
herself during the month of May with ''coinplaints oi 
fatigue, negligible wciglit loss, indiitcrent appetite. The 
physical findings wore essentially negative. The om} 
positive and sole laboratory test was a low- hemogkow. 
A case similar in age and clinical picture received tne 
same "seasonal’' diagnosis. The season v.dth its styitiunS- 
breezes had influenced the respective clinicians to seti , 
their patients into rural environments to enjoy earn 
spring and remain for the summer monUis. Coming fro® 
medical men the advice was readily accepted. Both these 
patients returned in early fall with non-debatable an 
non-reversible pictures of gastric carcinoma. The 
survey merely attostod to the extent of S' 

volvcmont. One of them was operated upon, with t 
following reported: a round carcinoma in the 
wall abutting upon the lesser curvature in the 
measuring about 5 cm. in diameter with . 

jections along the edges and with a central flat 
tion. It is quite apparent that the marked loss . 

between the onset of symptoms of malignancy 
gical intervention contributed enormously to P^^A , 
of the malady.- Thus the season of the' year hdp “ 
to incorrect diagnosis. It made for an easy ^ ' 

potentialities which, at the time of their first .. 

were not too informative clinically. It seems it ■ 

pected of these patients to call on their , 

sicians when the leaves began to fall, to show , 

in their pallid cheeks. The diagnoses came early m 

autumn, but were far from timely from ^ ^ted - 
of frank symptoms of gastric carcinoma and dissemuw 

metastasis. - ' - 

Case 5 (gastric chemistry and its role_ 
tVhether by means of a single aspu-ation • j„gUon ' 

meal or fractional aspirations and ■ titration, .e 

niflR in the . aSSSSSlTlGnt Ol , , 
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or inactivitj’ of peptic ulcer. Admittedly, a normal gas-, 
trie secretion does not militate against a diagnosis of 
gastric carcinoma, but prognostically, • evidence of the 
presence of hydrochloric acid merits consideration. Hart- 
man (6) referred to a statistical revievy of resectable 
gastric carcinoma which oflfered a possible clue to prog- 
nosis in siicli cases. While He declined to draw a con- 
dusiori from' 80 cases, the data obtained led him to be- 
lieve that “a patient with a resectable carcinoma and 
anacidity has a 44% chance of at least five years of life 
postoperatively, and twice the chance of a similar patient 
with free hydrochloric acid.” 

A male aged 31 presented himself to a very eminent 
physician with an over-heavy practice. The duration of 
his sjTnptoins was of about seven months. The symp- 
tomatologj' as recited by tlie patient was not descriptive 
of a post-pyloric lesion, and on inquiry a duodenal ulcer 
complex- was conspicuously absent. The gastric chemistry 
was within noiTnal range. The duodenal bulb, while 
somewhat irregular in outline roentgenologically, was 
not conclusive for duodenal ulcer. The greater cui-vature, 
however, showed a persistent markedly serrated defect 
involving the distal half of the stomach. Rapid gastric 
clearance was evident. This case was diagnosed as duo- 
denal ulcer. Accordingly he was administered a Sippy 
regimen for one year with a consequent clinical picture 
of malignancy. Laparotomj' revealed an inoperable car- 
cinoma of the greater curvature. 

Age incidence in this case too was operative against 
accurate diagnosis at the onset of the dramatic picture. 
The low acid gastric secretion, not in concert with a 
duodenal ulcer were entirely ignored. Test therapy for 
a whole year is much too long where malignancy is 
lurking behind. In view of the short history, the 
atyijical picture of a post-pyloric lesion, the low nor- 
mal gastric aciditj' and the lack of response to ulcer 
therapy, the age of the patient should not have been 
considered as favoring a benign condition. We not 
infrequently encounter instances in which because of 
a short period of onset of symptoms, the clinician leans 
toward negativity. He thus ignores the fact that when 
a patient has been ill for a long time, the tumor, if he 
does iiarbor a neoplasm, does not seem to be progress- 
ing as rapidly or to be as highly malignant as in the case 
of a patient .who has been ill for a brief jieriod of time. 
This seeming paradox might be e.xplained by the fact 
tiiat highly malignant tumors frequently betray their 
existence before slowl3- metastasizing and less virulent 
tumors. 

This was a case of carcinoma of the greater curva- 
ture. Re-x-ray of the stomach rei-ealed the identical 
finger- nail defects which had been interpreted a year 
before as either accentuated rugae or pressure defects 
from gas in the transverse colon. This interpretation 
was not owing to lack of knowledge but to non-appli- 
cation of the knowledge the clinician had. It may be 
erfiphasized here that for practical purposes it is pru- 
dent to cpnsider lesions occurring in the greater curva- 
ture as likely to be malignant. 

Case 6 (size of lesion): A woman aged 52 had had 
gastric disturbances for many years. However she did 
not relate symptoms suggestive of anatomic involvement 
of the gastro-duodenal region. The gastric chemistry 
was not particularly informing, but occult blood was 
.intensely positive and trauma in intubation was negli- 
gible if it existed at all. The abdominal palpatory find- 


ings were not significant. There was nothing in the his- 
torj- of sufficient substance to build up a malignant syn-’ 

• drome. X-ray of the stomach showed a persistent defect • 
along the lesser curvature (12 plates comprising two 
different examinations a few days apai-t) and wall soli- 
dit 3 ' was also evident. The writer advised surgery des- 
pite an unusually small plus defect on the mid-lesser 
curvature. This patient had canvassed an array of medi- 
cal talent and in her case the veneer of neurosis was 
sufficiently thick to turn many an examiner of x-i-ay 
films awaj' from considering a basic cause for the pa- 
tient’s vague complaints. Especiallj' damaging were the 
oversentimental members of tire family, but the guilt 
of delaying radical therapj- fell on the clinicians in this 
case. The writer was labelled an “alarmist.” This case 
flnalljv reached Chevalier Jackson, Sr., of Philadelphia,, 
who diagnosed inoperable gastric cancer, substantiated by 
Dr. A. A. Berg’s surgical findings. The following dates 
speak for themslves: patient was examined June, 1936 
and explored November, 1938. In the interim she was 
treated for chronic gastritis, which she surelj- had. What 
happened during the long time the maladj’ progressed 
without recognition? Complications set in. Once clinical ' 
manifestations betrayed their existence the diagnosis of ' 
carcinoma was established beyond protest, but it was ■ 
by then untimely even for palliative surgei'y. Harris (7) 
quotes McCarty’s statement that “no, cancer in any part 
of the body is early if larger than a half-centimet’cr in 
diameter.’’ “It seems improbable,’’ writes Harris, “that - , 
so small a carcinoma could be detected bj’ present 
methods of x-ray examination of the stomach, and, like-, 
wise, it is probable that a gi-owth of that size would 
be overlooked more frequently than it would be found . . . 

In this case, the defect, decidedly small, was detected 
earlj' but ignored because all other essentials in the 
case were not recognized. Lord Berkley Moynihan makes ■ , 
a point refreshingly clear that there are “no sj’mptoms ■ 
pathcgnomonic of cancer of the stomach; the symptoms ' " 
are suggestive, not conclusive.” But the suggestive make 
for timelj' diagnosis, the conclusive for complications or ' • . 
progi-ess bej’ond repair. , 

Case 7 (misleading roentgenologic findings, obscuring 
the transitional phase of a benign gastric ulcer into 
malignancj’) : This case serves as an example of a vast 
number of such instances. A male, aged 55, who had :■ 
been diagnosed as having a gastric ulcer for 20 years; - 
presented himself with an upper respiratory infection 
and aggravation of stomach symptoms. Palpatory ab- ‘ . 
dominal findings were negative except for tenderness in 
the epigastrium. Tube tests revealed normal' gastric 
motility and secretion, x-ray revealed a lesser curvature . 
filling defect near the cardiac thu'd of the stomach. The 
patient was hospitalized and placed on a Sipp}’ regimen. 
Repeated x-ray examinations gave evidence that the' 
ulcer had diminished in size. However, clinical . im- 
provement lagged behind. And ten weeks elapsed be- 
tween first presentation with symptoms not depicting 
gastric carcinoma and the occurrence of a massive gas- 
tric hemorrhage followed by two succeeding heina- 
temeses from which he died despite heroic treatment. 
Autopsy findings were; a gastric ulcer with malignant 
degeneration and metastasis to the liver and spleen. ^ • 

That roentgenologic evidence of healing of a gastric 
ulcer does not distinguish the lesion from carcinoma 
stands out in hold relief in thi.s case of ulcer-cancer. 
Alvarez (8) writes that some gastroenterologists 
“having inherited the idea that ulcers are craters and ■. ! . 
cancers are tumors, it does not occur to them that a ;. 
crater mat' he part of a cancer. ...” And, "It seems . 
that the only wa\’ in which one can hope to dure cancer 
of the stomach is to excise it during the stage in which. . . 
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ii jooks nncl Iwliavi^s like a kenign tilcer.” As' a' matter 
of -.fact/'clespitc- dimimilion in ,.siae of the defect, the' 
. clinical picture did ,nf't parallel tlic rnentgen cvideiil-e 
'■ bfjicaling and -even the most - striking clinical improvc- 
' ment has'do he viewed with' skepticism, ns to the ulti- ' 
' "male outcome. It' is hot imusifai, with hospitalization 
• of t'unl,)!dator.v patients with gastric carcinoma, for there 

- to he a javorahle response to ulcer therapy. I’articnlar- 
ly is the treatmejit elTective when .n<lmini.stered' with 

'■ adequate .nursing and nlmndancc of rcassuraiicc. One 
■must bear, in' mind that as the- infianimatory environ- 
. ment of the le.sion. which , contrilmtes to tlte .size of 
. tlie filling defect and mrikcs it larger than the actual 
area of carcinoma,' subsides under therapy, tlie defect 
! appears .smaller and as apparently healing. In the ab- 
. schce-'of -snstained clinical amelioration in the ca.se 
under discussion, diminution should have been viewed 
. with 'caution. 

The' implication of rejmir is adinissable, but to con- 
■ elude" that repair indicates that the lesion is ulcer and 

- not cancer is a dangerous' error. A lesion of the stoin- 
' acli- which i.s apparently healing as shown by roentgen- 
. ologic . examination may actually Ik- malignant, aiid 
. tlie infiltrating tissues at the ha.se of the defect may 
, occur.. \yhilo the cancer is si)readiug, and give the im- 

[jre.ssioij that the niche i.s filling u]). Gastric malignancy, 
whether it, he primary and iilcenifed. or engrafted ujhjii 
a benign ulcer, is insidiously progressive. When en- 
countered with a long history containing some of the 
comjionents of an ulcerative process, hut which has 
changed, .sucli as when intervals of euphoria are dis- 
placed liy continuity, accentuation of .symptoms, the 
long history may then give the false a])i)caranc,e of 
being .short, and a tran.sition from gastric ulcer to gas- 
tric cancer must be borne in mind wiiii surgery as 
the safest procedure. Delay, is tantamount to a sum- 
moning of death. I'he duration of gastric anatomic 
pathology is generally considered an aid in distinguish-" 
ing' between benignity and malignancy. A long history 
o.f years of suffering is admittedly characteristic of a 
simple ulcer, hut when the free intervals di.sa])])ear, 
when con.stancy replaces intcrinitlency, the jire-sumption 
should he that a benign ulcer has canccnilcd. Roentgen 
evidence of repair is not inconsistent with progressive 
malignancy. It is diagnostically advantageous to class- 
ify syniptoms as vague, minor am! major, ami be more 
observant of the first two groups. Unfortunately, the 
accepted criteria fall into the major groiij) of .synjp- 
torns. These are late manifestations and betray the 
complications of gastric cancer. The writer recalls in- 
stances where excision of a presumably benign nicer 
returned to ^surgery months later with overt carcin- 
o'lna. Deductively, the lesion was primarily cancer. 

.< The qu&tion of degeneration of a benign gastric 
ulcer into malignancy is still debated. The safer policy 
is to consider all such lesions malignant until proved 
otherwise. Particularly disastrous i.s carcinomatous 
inctamorpho-sis of an ulcer in a silent arc^ of -the .stom- 
ach. Added to a silent gastric chemistry and a euphoric 
personalitj-, you have a well-rounded picture of- a cer- 


tain .maliguancy. The klayo .Clinic reports that nwliql 
naiuw -was found in 10% of lesser 'curvafure ulcer?;, 
-while. 65^1 of the prc-jiyloric, iilcers .and all.of' tbs 
greater, curvature : ulcers were ' . malignant. AVm. Ik' 
Stewart .draw.? the concluri'oii thal whereas only ok' 
lesi^cr curve ulcer in ZO sltows evidence 'of; malignant 
tran.sfonnation, one in every {out of thfe-e •situatefi in 
the. pyloric canal .show this change. The significance, 
of ()ie.se data for treatment of persons with ulcefatire 
Ic.rions of the stomach is'patcnt.' ' ... ■ : 

MIRCELUAXEOUS ERRORS'"'' , ■ 

Tw.o ca.ses of • franks gastric caiicer' 
were treated for jierniciou.s .anemia. Triie,' die 
lingual sign.? and histamine refractory gastric anhddiiy 
were evident. Jti one of the case.? loss 'of ribratoiy’ 
sensation in the lower cxtreinitie.s was found; ThepeT 
nicions anemia-like hematology led to a , proloiigefi 
course of treatment for Addi.soiiian pernicious aneiniai 
It should he home iti miiid that loss of ’ v-ibratorv =e:;-. 
.'^ation is not uncommon in the aged, and nchylm gas- ■ 
trica i.s decidedly in concert with advancing age. .A - 
picture resembling that of pernicious anemia should be, 
viewed with caution. Conner and Birkeland (9) rcportcfl 
the coexi.siencc of pernicious .anemia and cancer, of : 
the stomach in eleven case.?. In si.x, pernicimi's anemia - 
and ga.stric carcinoma apparently' developed, 'almost 
simnllaneiiusly, in two patients perniciou.s anemia fol-. 
lowed cancer, and in three carcinoma dcve!oj>eil after., 
pernicious anemia. The writers argued that since i«ofli, . 
.sequences occurred, each di.scasc might conceirtibk' ' 
predi.spo.se toward the other. That they arc not iiniag- ' 
onistic is shown by their coc.xisfence in si-x patients. ■ : 

It i.s quite apjiarent that .difficulty might arise indis-' 
tingui.shing lietween the two' from tlie cliniral piemre • 
since I'Oth tiffer pictures descrijstiyc of a malignant syn- - 
drome. INdien the leaning i.? toward pernicion.s anemia. 
and in all cases of frank perniciou.s anemia, a reent- • 
genologic survey is an essential step. ' 

A, case of gastric cancer was diagiiosed as a neurosis 
.and treated accordingly for several months. On first 
examination, a rectal digital revealed a shelf to I'ctnv 
metastasis. Thi.s male aged 67. a- non-complaining, per- 
sonality. should have been regarded as liarkning a 
more seritui? malady than a neurogenesis to account 
for his vague gastric disturbances. ■ 

SUMMARY . . . 

This jxiper is a review of- errors 
came within my .survey and which, were. oj)]>oftime \, 
closely followed up. Browning said “Error, has no 
end,'* Not few are the errors in tliagnosis, but n u,c 

roentgenology may be indispensable, , it beedmes a men 
ace if used to avoid thinking, and ‘when- x-ray my, 
clinical evidence are at variance,, reliance, shon.f ^^: 

placed on the latter. The crying need is for ph}>T?,_k. 

first and always to be aware'and- fearfhi of- the 

malady, and then never try- and escape the co Oa . . 
of medicine by following a path of least resistance , ■ , 
diagnosis and treatment. ' . ' - ‘ ^ 
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Clinical Evaluation of the Laboratory Tests of the Stomach 

By 

Ri'noLF Ehrmanx. if. D. 

Xkw York, N. Y. 


OEXTGEXOLOniCAI.. e.'cnniitmtion ha.« elimin- 
ated the necessity of many of the formerly nsed 
lahoniioiT tc.>;tf:. Gruslric .accretion, too. can well he 
determined from the ro(;m«:cnoIo;,Mcal findinijs. Oas- 
tro.scopy is of importance also in the dia,iiMiisi.>^ ; in the 
differential diagno.'^is, however, g.a.'itroscniw' often pves 
no more information than the Roentgen examination. 
X'onc of all the.’^e method.s, however, has enabled ns 
to differentiate always clearly hetween an ulcerated 
cancer planum and a henijrn ulcer. 'I'lie mniiijnily 
or henisnily of a sinpulnr jtedunculatcd fihroma, c.an 
only lie determined hy micro.scrojtical ex.'imintitinn. In 
ra'^ci.s of multiple, broadly liase<l fibromata it is some- 
timc.s impossiide to determine, even with microscopical 
methods, whether they arc malignant or heni,£;n. 

Since roentjjenolofrica! methods have !>ecn predom- 
inantly used, the value of ga.stric analysis lias hecn 
reduced considerably. Xowadays gastric analytical 
methods should he performed sulisequent to the roent- 
genological examination, wlien additional diagnostic 
data .Rccm of imjiortancc. Gastric analysis does rarel}' 
give itiformalion. if all other mctliods fail. One of 
these occa.sion.s is the aspiration of microrcsls. 

An exact determination of acidity, by titrometric 
methods is hardh' nece,ssary, Iiecau-se de facto the se- 
creted ga.stric juice has always apiiroximately tlic same 
acidity in humans. Hyper- and hypoacidity are in 
reality Iwper- and hyjiosecrclion, more or less reduced 
ill acidit}’ hy gn.stric mucii.s. reflii.x of pancreatic juice 
and Idle, or emptying of the stomach and swallowing 
of .saliva. 

If. as in the ca.se of ulcer, the quantity of gastric 
juice is highly increased, the reducing effect of the 
ga.stric muais and the other above mentioned reduc- 
ing, factors is correspondingly low; therefore we find 
the gastric juice hyperacid. Resides, there is a pro- 
longed and sometimes a continuous secretion of gastric 
juice. We find the picture reversed in case of atrophic 
gastritis, a.s for instance in cancer, rvlicre the small 

^Schmieden, V,» Lfjrmann, R., Hbrcnrcich, M.: Diagnuws o( Stom- 
ach Disease?; Mitt. Grcnzgfbi Mediz & CJiir,, 479, 27, 1914, 

2M. Khrcnrelcb, Fractional Gastric An.t1ysi?; Zeitschr. Klin. Med., 
Vol. 75. J9I2. 


quantity of gastric juice is easily reduced in 
acidity. Therefore, a titrometric determination of 
the acidity of gastric juice can never give exact 
figure.s. It is snfiiciciit to have .a simple estimate as to 
whetlier there is ahnormally increased, normal, dimin- 
ished or no .secretion at all. This estimation is most 
easily accomplished witli an indicator, as Dimethyl 
amido azoheiizol in solution, or as a paper. 

.An estimation of total acidity is superfluous if a 
Iniffer-free meal or the iii.Atamin test is used. Frac- 
tional gn.stric anah’sis. which was first .stiggc.stcd by my 
coworker. .M. Elircnrcidff. is apiiarently no im[)rove- 
ment over the single asi>irntinn, and shows only that 
(here is a prolonged secretion of gastric juice concur- 
rently witli hyjjcr secretion, and this tact is self-under- 
,*-10011. 

For educational purposes fractional examination is 
of value, as the student is thus enabled to see for him- 
self how the different tyjics of food arc changed in 
the .stomach. 

'I'lie following test meals arc in u.se today: 

1. Ewald Te.st Meal. (One roll and 200 cc. of tea) 

This te.st meal lias a distinct disadvantage, as foods 
are introduced into the stomach which neutralize 
the free hydrocliloric acid. After aspiration it is 
impossible to detect micro.scopical rests, and even . 
mncro.scopical rests and sometimes blood traces 
can not be dotermincid. 

2. Ehrmann Test Meal. (200 cc. 5-G volume per cent 
alcohol) 

This test meal is free from buffering effect, it in- 
creases secretion sufficiently, and it is colorless. 
For aspiration it is advisable to use a small gauge 
stomach tube with wide openings. In this way 
it is possible to gel abnormal rests which 
may be contained in the stomach. 

.A modification of flie author’s metlind. which is in 
frequent u.se in this countiy, is .SO c.c. of 7% (liy vol- 
ume or hy weight) alcohol. This nictliod’.s main dis- 
advantage i.s that, with the small quantity of fluid used, 
no real wa.shing out of the stomach can he accomjilishcd, 
and finis microrcsls may remain. 

3. Histamin Test. 

This test has the disadvantage that the injection 
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-and the entire procedure is unpleasant for- the 
■ ' patient, j Furthermore, histamin increases the se- • 
- crelion, even in the. normal individual, to such an 
’ • extent that- it is almost .impossible to , differentiate 

..Kohveen. normal , secretion ' and hypersecretion, ' 

, . caused by the presence, of ah ulcer. The Histamin 
test, however, is of importance for the det'crrnina- 
tion of corhplete achylia due to pernicious anemia. 

. For practical puqjnses, the ntitiion!i test'me.al' is the 
simple.st and most convenient nieihoch Hccaiise it, is 
free from hufte'ringf suhstance.Si . a determination of 
total aciditylias not' to he performed. The solution is 
transparent; thus it is po.ssihlc to sec the, physiological 
color and the smallest aniount of rests and cloudiness. 
'I'lie, alcoholic .solution is a sufficiently strong cxitant 
for, the g.astric secretion, without being too strong, a? 

. for instance hi.stamin. Alcohol ha.s a certain cujihoric 
effect on the parient which reduces the di.<;comfort of . 
the subsequent aspiration. Tlic secretion of gastric juice, 
after the ingestion, is slightly weaker than (he .secre- 
tion induced after the ingestion of the Fwald 'I'cst 
Meal. Thus -wc may. conclude iii general that a glass 
■of beer, which contains. nhout 4 volume percent alcohol, 
provided it is not too cold. m;iy well he tolerated by a 

• peptic ulcer patient. Higher volume jicr cent alcohol 
induces, of course, a higher gastric .secretion. 

. • . PROCF.DURlv 

, On emi)tv .stomach 200 cc. 5-(>'/r alcohol hv volume. 

. ■ ' . .Alcohol USP 12 cc. 

Aqua ad 200 cc. 

It. is possible, of course, to use white wine instead. 

.A 200 cc. glass, or cup. is filled oue-third full witli 
white. wine, Avhich has gener.ally 15 volume per cent 
: alcohol, and filled up with water to 200 cc. 

' ' /About one-half hour after ingestion of this solution. 

• aspiration svith a small diameter stomach tube is per- 
formed. The stomach tube should have wide openings 

, to enable abnormal stomach contents to he evacuated. 

A duodenal nihe cannot be used. 

.After the aspiration follows : 

■’ 1.' Inspection bn 

Odor 
'■ , Color 

. Transparency or Cloudiness 
Traces of Blood 


, ' jVIicrorests 

Macrorests, and other patbological findings. 
2. Estimation of Secretion 


•' Color •tt’jrh 

amido azo-bcnzol ' • 

Estimation 

Value 

Intcrjrretation of 
the Findings 

1 Deep Red 

i 

Hypersecretion 

. , 2 Red 

-f-f 

Normal Secretion 

, ■ 3 Orange ‘ 

“T 

Normal Secretion 

'4 Yellow-Orange 

Traccj 

Hyposecretion 

5„- .“Yellow 

0 

Achylia 


, In case the aspirated juice is yellow-green or green, • 
, one adds one Estimate Value (-r) as'in this case a part: 

■ of the acid has been neutralized by the regurgitating 
pancreatic juice. 

-sDa'.'Siia Mclio, A-, Ehrmann’s Test Meal; fieri. Klin, ^'o., Xo. 11, 
MSUS. ' ■ 


When the. a.spirated gastric content is cloiidv/if im- 
dicates '‘insufficient cle-aning” of' the mucus mefkrarr:''? 

' even if the roentgenological examination' (fees not. ini ; 
dicate lowered motility. We. have found this 
of insufficient cleaning of the stomachal muco.sadu .'i 
' of hemorrliagic errosions, sup/crfieial ulcer of 'tlic:'ni!i^;X- 
, cosa. small caiiccr or fihromnte. In case of increi^d . ' 
sc(frction and stasis, findings show a specifw odorQf .'^ 
.sarcina, in decreased secretion and sta.sis the odor of - ■ 
yeast and lactic acid is prc.sent. In. benign .stasis 'S 
.H;S may lie smelled occasionally. Disintegrating nw : 
growths.gfve a dcfiniU‘]y fetid odor. ' '• 

LTfTclmann's lactic acid test and the microscojiic ex- 
amination for lactic acid haciiii arc .«:ti!! standard nicth^ .’ , 

. ods in the laiioratnry inanii.'ds. Pactic acid-forming b-' !••■ 
cilli ( Boas-Ojipler) and lactic adcl- forming cocci start; 
to grow in case of ..stasis, when no; or only .linihed,. -’ 
amounts of hvijrochloric acid are formed. ■ We can deit.t::'" 
such stasis and its camses much better by roenigenolog- , 
ical methods and subsequent gastric annh’sfs, than by. 'n' 
the antiquated -I.. ffehnanii method, or by micrqscopicai • 
examination. 

The c.xaminatinn on ocnilt hlood. which is important' 
in rases of ulcerations and new growths of the iinej- 
tinc.s .and the ii.ajdlla V'ntcri. i.s of not loo gfeiu ,a valiie, 
as regards dise,ises of the stomach. • 

Examination of the blood picture is, always prefer- 
able, as for instance in cancer, an incre,asing anemia, , 
increase of .sedimentation rate, nnd.occasion.il iiicrea-se ^ . 
of the polymtclc.’ir leucocytes are .very charnctert'tir., . , 

SUMMARY ' ! ... 

Since Roentgenological examination lias ccmie two- ‘ 
general use, the value > of fpistric analysis lids l'«n ■ 
reduced considerably. Therefore, it seems' to b suffix ■ . , 
dent to perform gastric analysis suhsequent tp'Roeut- 
genniogical c.xnmination. to obtain in this manner ad* - , . 
ditionni data. The aspirated material .should fee uxane . , 
ined for quantity, odor, color, traces of Wood. Irany,,- 
jiarency or cloiuiiness, and other pathological ' 

Cloudiness is indicative of microres!.s and ‘’in-snlTicicn' ■,; 
cleaning” of the stomachal mucosa. It niay be prdra^! .t 
even if the roentgenological examination docs not s w" v 
a decrease in motility or other abnormalities. . , - 

' Titrometric methods for quantitative detcrnnn.iiioa' 

of free hydrochloric acid and total acidity give ' ;’ 

figures. There is no, hyper- and hypoacidity, lU ^ 
reality hyper- and hyposecretion, , which, can - z. 
s'ufficienth' recognized . by, e.stimation . instead ° / 
fenninalion of pseudoexact figures. ^ crie-' - 

hyper-, hyposecretion -and achylia are typi*^'*’ ■ ; 
cial diseases is the only reason for A* 

estimation of the gastric secretion with dimetny 
doazohenzol as indicator is sutficient The amou . , ' 

gastric.secrction varie.s according to the various . 

. meals used.- . . ' , 

•• Evvald’s test meal has the .di.sadrantage t x • ,>. 

the secreted Iwdrochloric acid partially a™ .'. f 

the findings in regard to microrests and bloo 
.. The-histamin test stimulates secretion to : : 

that even the, normal patient may- show the pi . , .yv 
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hypersecretion. Tiie author’s test meal stimulates a suf- 
ficient secretion, is free from buffers and colorless; 
thcrefore.'microrests. blood and other ])athological find- 
ings can easily be observed. The modification (50 cc. 
79 ^ alcohol) is insufficient in volume to wash the stom- 
ach, effectively. Pathological contents and microrests — 


25 

much more important than acidity — can therefore not, 
he aspmated sufficiently. 

Tests for lactic acid content and lactic acid-forming 
badlii and cocci, and man}- other methods which are still 
included in the laboratory manuals, are nowadays anti- 
quated and superseded. 


HkhKoitv Factor ix Di.agxosis oi- CaxcEr 


Heredity an Important Factor for the Early Diagnosis 
of Gastro-lntestinal Cancer 


By 

Runoti- EriRMAXx. M. D. 
New York, N. Y. 


A great deal of study and discussion has been de- 
voted to the subject of peptic ulcer and its relation to 
the development of cancer. Such a relationship does 
not correspond to our experience. On the contrar}-. we 
found that the percentage of patients suffering from 
ulcer, M-ho later developed carcinoma, is considerably 
less than the percentage of patients developing cancer 
in a previously healthy stomach. In particular we noted 
that patients with achylia inclined more to the subse- 
quent development of carcinoma. It seems to us that 
a patient suffering from ulcer is rather protected against 
cancer, which may well be due to the h}-persecretion 
caused by the ulcer. 

Heredit}-. however, plays a ^-er}’ important role in 
die diagnosis of cancer of the stomach or intestines. 
It becomes, therefore, essential to obtain a complete 
history as to whether Gastro-Intesrinal Cancer is, or 
was, present in brothers, sisters, parents, grandparents, 
their sisters, brothers and descendents. Careful check- 
ing of the history revealed that, in the vast majority 
of our cases, cancer had occurred among one or more 
of the above relatives. Patients, who, besides hereditary 
cancer predisposition, suffered from achylia, seem to 
be more endangered. Frequently we found that cancer 
among several members of a family developed at about 
the .same age. 

We, therefore, feel justified to draw the following 


conclusion: If a patient complains of gastro-intestinal 
symptoms in whose family cancer of the gastro-intes- 
tinal tract has occurred, he should be looked upon with 
definite suspicion as to the possibility of the beginning 
development or of the presence of cancer. If the find- 
ings are absolutely negative, subsequent examination 
should be made in three months inten-als, for at least 
one to one and a half years. The patient should be 
reminded to undergo examination immediately if the 
complaints re-occur. It is advisable not to postpone 
cursory examinations for more than three months each, 
a s w e have found that within the period 
of one year an inoperable cancer may have developed 
in the patient who did not yet show positive symptoms 
twelve months before. 

SUMMARY 

Patients witJi complaints, concerning the gastro-in- 
testinal tract, where gastro-intestinal cancer occurred in 
the family, have always to be considered as suspicious. 
This is especially true if the patient suffers from 
achylia, or if relatives at approximately the same age 
are. or were, suffering from cancer, and if several 
cases have occurred in the family. 

Tile findings are absolutely negative, it is of 
extreme importance to have the patient examined care- 
fully within periods not exceeding three months each, 
for one and a half year. 


□ B ITUARY 


D r. mills STURTEVANT, Professor of Clin- 
ical Medicine at New York Universit}- since 1934, 
died at Harkness Pavilion, Presbyterian Hospital, 
New York City, on October 29, 1945, at the age of 
sixty- three. 

Eom in Y’hitefield, N. H., on April 7, 1882, he 
was the only son of Ira Franklin Sturtevant and Mary 
de Forrest Gove. The Sturtevant and Gove families 
were very early settlers of New England and trace 
their ancestry as far back as 1640. 

Dr. Sturtevant received his early education in Man- 
chester, N. PL, graduating from its high scliool. He 
received Bachelor of Arts Degree from Dartmouth in 


1904, and Doctor of Medicine from College of Phy- 
sicians and Surgeons, Columbia University, in 1908. 
His association with Belle%-ue Hospital started with his 
internship on the First Medical Division, completing 
his houseship. in 1910. From 1910-1914, he was con- 
nected with Minturn Hospital, serving as Superinten- 
dent, Visiting Physidan and Chairman of the Board 
of Trustees. He was .Assisting Visiting Physician to 
WiUard Parker Hospital iroui 1914-1917, and Visit- 
ing Physician to the Central and Neurological Hospital 
from 1917-1918. In 1918 he was appointed as Ad- 
junct Visiting Physician to the Third Medical Divi- 
sion, advancing to Visiting. Physician in 1927. After 
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serving eleven years, he became Consulting Pln.sician 
in 193R. He was aPo Consulting Physician, to the 
Pockaway Beach Hosjn'tal. 

He was a inemher of the following scientific socie- 
ties: Atncrican Gastro-Enterological Association, New 
York Ga,stro-Enterolngical Societ}, Sociele Inter- 
national cle Gastro-Enterologie. I'cliow Ameruan Col- 
lege of Physicians, New York Academy of ^ledicine, 
Ilarvec Society and Alpha Omega Aljdia Socielj. He 
was a member of the Uni\cr,sity Club and a life mem- 
ber of Kane Lodge of Masons. 

Xew York Uni\ersity appointed liim instructor in 
Medicine in 1913. Lecturer in Medicine in 1916, Clin- 
ical Professor of Medicine in 1926. and Professor of 
Clinical Medicine in 1934. the chair he held at the time 
of his death. 

Dr. Starteinat first Ijccame /fffcfX'5fcd fn Ga-fro- 
Enttrology when he became assistant to Dr. George 
Koe Lockwood, Professor ol Gastio-Enterology at 
Columbia University. He founded the first Stomach 
Clinic at Bellccue Hospital. He was an excellent 


teat her. and e.xeried a profound and endurirg im 
pression upon his students. Hi'- ‘‘Lecture- on Ga'tns 
KnterolngC’ ijublislicd in Xew York I'niversm r; 
1936 hare been lead extemirel} b-otb be studenl="?t!'| 
praclitionei s interested in Gasiro-Hnterology Dr 
Sturtevant wrote numerous pajitrs on Gastro-IntestirA 
Disorders and al-o encouraged bis as<odatcs to '.\Tjtc. 
One of bis mo«t important cnntriiaitioii- to ilcdiY 
Literature was bis publication with Dr. Umis L Stefs 
iro on the fintlings of Gastric and Duodeinl Ulcer jr, 
/,700 Xccrojjsies in the Arcliires of Intestinal Mcdicirt 
in July. 1626, He was especially intere-tccl in Pepre 
ulcer and his writings on this sulgect Imc apfU-.srci 
in the various journah. His paper on Tobacco Send- 
tivitr in PcjJtic nicer, published in July, 1936 was of 
particular interest to Gastro-Entcrologists, At inoh 
cal meetings where Gasfro-Intestinal diseases were the 
subject, be will be remembereef as a fffsai-«or who v,,-!' 
sincere, honest, with a gracious manner ancl a keen sen-c 
of humor. He endeared him=elf both to jiadent and 
friend and in the hearts of those who knew him web 
he will he sadly misled. 
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CLINICAL MEDICINE 

Stomach 

Vaughan. LV. AV. : Antral gastritis: rocatgcnologir 
and gaslroscopic findings. (Radiol., v. 44. />, .331, Afiril 
1945). 

In antral gastritis there mat he acute cdematou>. 
ateas of the mucosa and submucosa, ulceration of the 
mucosa together with the nuisctilaris submucosa. niitl 
chronic inflammation wdth hypertrophy of the mucosa 
and round-cel! infiltration of the musctilaris submucos.i. 

Ulceration can frequently be demonstratcfl roentgen- 
ologically if the lumen of the antrum is sufficiently 
potent to allow barium to lie forced tbrougli. The 
peristaltic waves are abnormal in that they are irregu- 
lar, impaired and ineffecti\c. The filling defect is ob- 
vious and constant. 

Gastroscopic examination shows eiflier reddening 
of the mucosa which is edematous and without ulcera- 
tions or a red edematous mucosa with bleeding ulcer- 
ations. Mucopurulent material is abundant. Some- 
times the mucosa has a cobblestone appearance and 
the mucosal folds are beaded or warped; ulceration is 
uncommon. 

Prognosis in antral gastritis is good but surgical 


resection may be needed in some instance It •' 
essential to keej) m mind that esery ca-e of amra. 
gastritis may Ii,t\c iiossible malignant tenclennes 
— D. A. Wocker. 


Bow Ei. 

Be.\i.fs. P. IL. AND Frcnkei.. E.: Doiih!,- iiduws^ 
caption {olloxAng luidtiptc polyposis of the Ojtalf n- 
icslinc. ( Brit J. Sitrq., f. .33, p, 94, July 1945). 

^Multiple pohposib of tlie -mall intestine is s rare 
condition giving rise to symiitom- that are sague- 
Diagnosis is often mis-ed. The jiatient nia\ comp am 
of periodic colicky abdominal pains accompanie ) 
A'omiting. Anemia, melena. and loss of weight ma> 
be found. During the pain attack an abdominal ma.= 
mat be palpable : this usually is due to intussusception- 
Koentgenologic examination is frequently regaw^ 
The condition may suggest gall-stone, renal colic, pep 
ulcer or functional dyspepsia. , , 

A rase is presented showing that neoplasm ol 
small intestine must be considered in the fate o 
peated partial or complete bowel obstruction ecen ^ 
the absence of demonstrable bowel lesions. 

St. George. 
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; ■ , ' - , Ulcer ' , ' • 

, Doxovae. E. T. AND Saxtulli, T. V. : Gastric and 
duodena! ulcers in infaiicx and child hood. (Anicr. J. 
Dis. Chi!., 69. ^ ,176. March 1945). 

Ulcers oi the stomach and duodenum ijrobabh’ occur 
in children younger than 12 j’ears with greater fre- 
quency than, is suspected. According to the authors, 
ulcers have even been reported as being found in the 
fetus and they also are known to occur in the newborn. 
Up to the sixth year the diagnosis is difficult. Hemorr- 
hage is the main finding. If the pain is epigastric and 
not clearly localized the suspicion of ulcers should 
enter the mind. Until perforation or stenosis occur the 
symptoms are too \-ague and varied to be recognized. 
Surger}' is necessary when perforation, oljstruction. 
.repeated hemorrhage or intractable pain are present. 
The authors report performing a ])osterior gastroen- 
terostomy on a twelve year old 1 k)\' with obstruction 
due to duodenal ulceration. — G. Klenner. 


Therareutics 

Axxegars. T- H. a.vd coworkers: Csc of deity- 
drocholic add sdth anrcnicals to dintinish hrfalitis. 
{Arch. Dermatol. Svphilo!.. v. 51, />. 112, Feh. 1945). 

'I'lie decrease in liver function due to the toxic ac- 
tion of arsenicals was mea.sured by determining cholic 
acid synthesis. The toxicity of arsenicals is greatly 
determined by their rate of c.\cretion with the bile. 
The authors advocate doing a liver function test on 
all patients who are to receive arseno-therapy and be- 
lieve that dehydrocholic acid administered by mouth 
would protect the liver from the damaging effects of 
the arsenic compounds. — I. M. Theonc. 

SURGERY 

SaxdErs. R. L. : A irvic-io of 101 subtotal cjastrcc- 
toniies for benign ulcer. (Surgery, v. 18, />/>. 22^, 
August,' 1945). 

Statistical analyses of case reports in the literature 
show that medical treatment brings symptomatic relief 
to less than 50 per cent of the cases of gastric ulcer. 
IMedical management must be continued over a long 
period of time and there is alwa^'s the danger of the 
le.sion being malignant or of recurring. Resection in 
these respects is greatU superior and also is comjdetely 
or materialh’ curative in almost 100 per cent of the 
cases. 

Although duodenal ulcer is essentially a medical dis- 
ease, about one-third of the cases still come to surgery. 
Palliative surgery, to a large extent, has been replaced 
by resection. Psdoroplasty has been abandoned and 
, gastroenterostom)- is employed only as a measure in 
exceptional cases. Sanders advises resection in the 
presence of recurrent benrorrliage, obstruction, in- 
tractable pain, and recurrent or reactivated ulcer. 

Ultimate success of gastric resection depends upon 
its e.xtent. .The operation should include removal pf 


pylorus, antrum and the ulcer area. Resection of 55 
.to 65 per cent of the distal stomach is adequate, 
although some surgeons advocate resections of all 
the acid secreting area or more than 75 per cent of 
the stomach. Sanders believes this radical procedure 
unnecessary since it leads to nutritional disturbances. 

Fift}' per cent of gastric ulcers, 66 per cent of gas- 
tro-jejunal ulcers and 30 per cent of duodenal ulcers 
(or 30.1 per cent of all cases) had operations carried 
out during the past eleven years. There were 73 pri- 
mary resections performed; 61 of these were for duo- 
denal ulcer (1 death), 5 for duodenogastric ulcers (no 
mortality) and 7 for gastric ulcers (1 death). In 
twent 3 '-cight secondarv operations following failures 
of other operations to relieve symptoms, there rvas only 
one death. In 49 cases of primary duodenal ulcer 
complete relief by the operation was obtained in 33 
cases, and partial relief in 10 cases. The author feels 
that an operative mortality of less than 5 per cent is 
worth noting since it is not greater than that obtained 
for other extensive abdominal operations. — M. H. F. 
Friedman. 

Path. E. J.: Succinylsulfathiazolc and fhthalyl- 
sulfathiaaolc in surgery of colon. (Surgery, v. 17, 
/>. 773. June 1945). 

Succinylsulfathiazole or sulfasuxidine and phthalj'l- 
.sulfathiazole or sulfathalidine are bacteriostatic to in- 
testinal organisms when given in sufficiently high dos- 
age. Prol)abl\’ the use of these drugs accounts for a 
great deal of the improvement in the mortality rates in 
colon operations seen in recent years. Preparation of 
the patient for operation by administration of these 
sulfonamides together with administration of an ade- 
quate protein and carbohydrate diet have yielded ver}' 
definite benefits. Fecal fistulas do not develop and 
})eritonitis is unknown. Hemorrhagic tendencies are 
not increased by the drugs. The increased .safety due 
to use of the drugs has resulted in an increase in the 
incidence of single-stage operations on the bowel that 
are performed. However, the increased safety should 
not lull the surgeon into a false sense of securit}- to 
result in a breakdown in the principles of good surgery. 
— M. H. F. Friedman. 


EXPERIMENTAL MEDICINE 

Secretion 

Cabello Ruz, Julio: The role of the liver in bili- 
rubin elimination. (Rev. Soc. Argentina Biol., v. 19, 
p. 16. 1943). 

The action of the liver on the removal of the bili- 
rubin from the plasma after an intravenous injection 
of this substance was studied. The liver was found 
to have a very important action in fixing bilirubin in 
rats n-hich had undergone total or partial hepatectomy 
and in which 5 mg, of bilirubin had been injected. 
Ligation of the ductus clioledochus did not affect the 
elimination of this substance, but a partial ligation of 
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the hepatic duct modified it. probablj- because this liga- 
ture produced a lesion in the liver. The injected bili- 
rubin is in great part eliminated with the bile, as the 
diazo reaction shows. — Courtesy Biological Abstracts. 


Pathology 

Eschehbrexner, a. B.; Indncliou of hepatomas 
in mice by repeated oral administration of chloroform. 
(J. N^ational Cancer Insf.. v. 5. />. 251, April 1945). 

Hepatomas and cirrhosis of the liver can be in- 
duced in mice b)' repeated feeding of chloroform. The 
doses required were such as to produce necrosis of 
the liver. The hepatomas were histologically different 
from those which were produced by giving carbon 
tetrachloride. While no sex difference in relatioti to 
liver injur}' susceptibilit}' was noted, renal necrosis 
occurred in males but not in females. Since the kid- 
ney necrosis was always fatal, only females were left 
living long enough to develop hepatomas. Doses of 
chloroform which were lethal within twenty four hours 
when given by mouth did not produce any of the anes- 
thetic reactions which are seen when the drug is given 
by the respiratory route. — G. N. X. Smith. 


Shapiro, S..AXD Richards. R. K. : Prothrombin 
response to larpc doses of synthetic 7'itamin K in liver 
disease. (Aim. Intern. Med., v, 22, p. 841, May 1945). 

Carbon tetrachloride was administered to dogs in 
order to produce liver damage. It was found that 
prothrombin time determined on diluted plasma (12.5 
per cent) gave as good indications of liver damage a: 
did bromsulfalein retention tests. Synthetic vitamin K 
was without influence on the rate of recovery after 
withdrawal of carbon tetrachloride. — F. X. Chockley. 


Driver. R. L. ; Ulcer production in intestines of 
doffs by various eiisymcs under hydrostatic pressure. 
(Pioc. Soc. E.rp. Biol. j\Icd., v. 59, p. 281. June 1945). 

Driver used dogs to study ulcer production in the 
intestines by various enzymes under hydrostatic pres- 
sure. The author’s e.xperiments showed evidence that: 
(1) proteolytic enzymes, rennin, trypsin, and erepsin, 
under h}drostatic pressure of 90 cm. water produced 
necrosis of the intestines of dogs, rennin being the 
most active of the three, also (2) the average time 
required to produce a perforation with O.IN hydro- 
chloric acid alone was about 50 per cent more than with 
rennin in O.IX Indrochloric acid, and (3) neither 
steapsin nor amylopsin caused necrosis under the above 
condition. — I. II. Dougherty. 


B.ARONorsKY. I. & Wangensteen-, O. H. : Obstruc- 
tion of splenic vein mcreasa 7oeiffht of stomach and 
predisposes to erosion or ulcer. (Proc. Soc. E.x'p. Biol. 
Med., 7’. 59. p. 234. June 1945). 

After carrying out experiments on rabbits and dogs 
the authors concluded the following; (1) Partial ob- 


struction to the venous outflow from the stoimih ii. 
Cl eases its weight in both rabbits and dogs. (2) flso'ili- 
geal varices can be produced by portal or splenic ur 
obstruction and, when histamine-in-bees\\-a\ is gnen 
to such animals, esophageal and gastric erosions so! 
bleeding are produced. (3) Portal or splenic vein' 
obstruction abets the ulcer diathesis. — I. H. Doiighem 


Baronoesky, I., Lannin, B. G.. S inchez-Paio- 
MERA, E., AND Wangensteen, O. H.; Billroth I m- 
trie resection : Extent necessary to protect against Ivt ’ 
tamine-provoked ulcer. (Proc. Soc. Exp. Biol. Md 
V. 59, p 229. June 1945). ' 

The above authors investigated the extent of ga-mc 
resection necessar}- to protect against liistamine-pre- 
voked ulcers using the Billroth I method. Their restilj 
led to the conclusion that small gastric resection' i2: 
and 50 per cent) in dogs, when accompanied b) m 
afferent loop (Billroth 1), are accompanied In ai.ijb, 
incidence of histamine-invoked stomal ulcers. Wl’er 
a three-quarter gastric resection (75 per cent) is dose, 
however, stomal ulcers cannot be produced with hi'ta- ' 
mine. 'Pheir e.xperiments suggest that it is unliki) 
that substitution of the Billrotli I for the Billroth h 
plan of operation, in which a short afferent duodctnl 
looj) is employed, will protect against recurrent ulcer 
with less sacrifice of stomach. A three-quarter re-ec- ^ 
tion will protect against the histamine-in-liee.^'^'’ 
provoked ulcer, ivhether the operation is earned oat 
on the Billroth I or II plan of operation. — T. “■ 
Dougherty. 


P.iTiioLOGicAL Chemistry 
Gregory. R.. Ewing. P. L.. and Levine- H.: 
Azotemia associated soith yasirointestinal liLhiorn.-tiX 
(Arch. Intern. Med., v. 75. p. 381, 1945). 

T'he influence of various procedures on the exteut o 
azotemia due to gastrointestinal hemorrhage 
ied in dogs. Lowering of the blood pressure 
ing resulted in rises in blood-urea nitrogen to -a o 
mg. per 100 ml. Blood given by 
blood urea nitrogen to 25 to 30 mg. per Iw lu- 
mia to quite extensive degrees bad no ’ jpU 

alimentary azotemia. .4, decrease in Tena( uiu- 1 
lowing low blood pressure or dehydraUon -,^,1 
dued azotemia as can also tbe absorption o f 
blood proteins. — F. X. Chockley- 


METABOLISM and NUTRITION 
Hamilton, J. W.: 

nts, qiiinea piqs and hamsters. (^29p. 

Mklu, 1943). , 

On simplified diet containing dextnn / 
rellulose 15, lard II. salts 4, brewers )eas ^ 
:orn starch 5, fortified with vitamins « . 

;a]so C for guinea pig.«), rabbits and -(.proct'c 

lormally but the diet was not adequate 


Jour. . D. D. - 
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tion. Bvcry young guinea pig and most of the young 
rahhits liad generalized extensive heinorrliages. When' 
O.OOa^f of .2-meth3-l-l, 4-naphthoquinone was indiVded < 
in the diet weaning ])ercentage was reasonably good 
and the incidence of hemorrhages was negligible. 
Neither soybean nor wheat germ oil is a reliaijle source 
of vitamin K. A phytol concentrate and pure phytol 
increased the weaning percentage and reduced the in- 
cidence of hemorrhage. Dried yeast contains all the 
water-soluble vitamins required by .these species for 
giwyth and re])roduction and they are extractable with 
hot water. Considerable extraneous material is j)recip- 
itated b}* adding alcohol to a concentration of 50%. 
Guinea pigs grow at a normal rate if' 2% of the 50% 
alcohol-soluble material is included in their diets. An 
aqueous extract of liver is also an e.xcellent source of 
the unrecognized vitamins required by these animals. 
Hamsters grow nonnally on a ration of casein 20, dex- 
trose 65, lard S, cellulose 3 and salts 4, supplemented 
with vitamins- A, D, E. K, thiamine, riboflavin, pyri- 
doxine and pantothenic acid; if nicotinic acid, choline 
and inositol are added, this ration is adequate for re- 
production. If inositol is omitted they bear shapeless, 
decomposed and bloody embryos. If nicotinic acid or 
choline, or both, are omitted the weaning percentage 
is reduced. On a vitamin E-deficient ration ther' grow 
slowly, the deficiency becomes acute in four to sixteen 
weeks and they collapse suddenly and die. Administra- 
tion of a-tqcopiierol shortly after collapse may produce 
spectacular recover}-. On a vitamin K-deficient diet 
hamsters continue to grow for four to six weeks, re- 
main stationar)- or decline in weight for two to three 
weeks, and then resume growtli and attain normal 
mature weights. Examination disclosed hemorrliagic 
areas during the period of arrested growth. If vitamins 
E and K are omitted they grow slowly, collapse and 
die after five to seven weeks, and are severely hemorr- 
hagic. Three generations have been reared on .simplified 
diets which contain none but the recognized vitamins. 
— Courtesy Biological -Abstracts. 


■ Saunders, f. C. : Food rationing and snppl\. {Lan- 
- rc/. v. 247. />. 580. 1944). 

'the enormous, increase in rickets cannot be due to 
tlie institution of a whole meal loaf of bread unfortified 
with calcium, but is in fact due to the ce.ssation of im- 
ports of cod-liver oil and other anti-rachitic prepar- 
ations. Courtesy Biological Abstracts. 


Emerson, G. A. a.nd Ober.mever, H. G. : A'on- 
availahiiifv of fecal thiamine in thiamine dcfieiencv. 
{Proc. Soc. Exp. Biol. Med., v. 59; p. 299. .rune 1945*) 

From the results- of a number of experiments the 
authors concluded that rats maintained on a thiamine- 
deficient diet excreted essentially the same concentra- 
tion of thiamine in their stools as did animals receiving 
5 or 50 micrograms of thiamine daily. The output of 
feces was greatly reduced in the thiamine low group. 
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During the later stages of the depletion the thiamine 
was present largeh’ in the form of cocarboxylase. 

The fecal thiamine of the thiamine deficient rats 
was not available n-hen administered curatively by the 
oral route to animals which had ie\'elled-off in weight 
on a thiamine-low diet. — I. H. Dougherty. 


jMitchele. H. H. : Adaptation to undernntrition. 
(/. Ant. Dietetic Assoc., v. 20, p. 511, 1944). 

Experience and history indicate the ability of the 
animal body to adapt itself to inadequate supply of 
one or more essential nutrients in order to minimize 
the effects of deprivation, whether of total food, pro- 
tein. calcium or of some of the vitamins. There is no 
proof that the body can adapt itself to any diminution, 
however low. or that any two persons have the same 
ability. — Courtesy of Biological -Abstracts. 


Davis. J. E. and Gross. J. B. ; Hemolytic anemia 
produced by the feeding of fat and choline. (Am. .t. 
Physiol., V. 144, p. 444, August 1945). 

Dogs, on a normal diet and having a normal blood 
count were given two doses each of 60 grams of fat 
and 10 mgms. of choline per kilogram body weight. 
This was followed by reduction of the erythrocyte 
count Iw 20 to 30 per cent. The anemia was accom- 
panied by a significant increase in the icterus inde-x. 
Essentially the same results were obtained on human 
.subjects. The supposed mechanism is that the excess 
fatty acids not resynthisized to neutral fat es- 
caped as such, while choline increasing the blood and 
o.xi-gen supply to the bone marrow acted as a brake 
on the compensatory activity of the bone marrow. 
— W. J. Snape. 


Kiciiter, C. P. '.Nutritive value of dc.rtri-maltosc 
determined by the single-food choice method. (Proc. 
Soc. Exp. Biol. Med., v. 59, p. 260, June 1945). 

The single- food choice method has been used in 
jirevious studies to determine the nutritii'e value of 
de.xtrose, sucrose, casein, and other substances, to- 
gether with the effect produced on their utilization 
by thiamine hydrochloride. This method has now been 
applied to the study of the nutritive value of dextri- 
maltose. 

Twelve female rats kept on a diet in which de.xtri- 
maltose constituted the sole source of nourishment 
survived on the average of 85 days. These rats lived 
48 days longer than rats of the same weight kept on 
a single food diet of de-xtrose of sucrose; and 11 
days longer than rats kept on de.xtrose with access 
to the 0.02 per cent solution of thiamine hydrochloride. 

Their food intake was higher and they lost weight 
at a slower rale than the dextrose and thiamine fed 
rats. Their activity, water intake and vaginal smears 
were essential!}- the same. It was concluded that the 
dextri-maltose contains sufficient amounts of thiamine 
to utilize to its fullest the available .carbohydrate. — I. 
H. Dougherty. 
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Ivaxova-Glukhova. : Capillary microscopy and 
venous pressure in scorbutic and dystrophic children. 
(Fediafria (Ptfoscoic), v. 1944, p. 31. 1944). 

ilicrobcopic examination of the nail bed capillaries 
was performed in 62 cases of scurvy. The change.^ 
found appeared to correspond with degree of alimen- 
tary dystrophy accompanying the scur^*}’. In cases with 
either no dystrophy or with mild dystrophy, the cap- 
illaries were either normal with some extravasates. or 
they exhibited archlike loops with both branches, es- 
pecially the venous, dilated. Cases with severe dys- 
trophy showed tortuous or candelabrum-like capillary 
loops. In the presence of hunger edema marked rami- 
fication of the loops was seen. These changes were 
found both in severe cases of scurvy, and in mild 
cases of scurvy with severe dystrophy. In uncompli- 
cated cases of scurvy, the capillaries were seen to re- 
turn to normal upon recovery; in cases complicated 
by edema the changes persisted for a long time after 
recovery. The venous pressure was measured in 25 
children between the four ages of one to nine years. 
It was found to be normal in uncomplicated cases, in 
cases with edema low pressure was noted. Five cases 
are reported and the findings discussed. The literature 
is reviewed. — Courtesy of Biological Abstracts. 


Hkitmax, Hubert Jr.: Vitamin deficiencies tn 
rations of natural foodstuffs. (81/>. Thesis: Univ. 
Missouri, 1943). 

Approximately forty per cent of the pigs liorn alive 
in the corn belt die before they are old enough to 
wean even when the rations of the mothers are ade- 
quate according to current feeding standards. As shown 
heretofore, these standards are faulty; most of the 
^mortalities are due to nutritional deficiencies, the most 
important probably being one or more unrecognized 
vitamins. These deficiencies were studied wi.th the rat. 
Rats on a commonly used swine ration supplemented 
with casein grew at about 80 per cent of tbe normal 
rate but eventually attained normal mature weights. 
Paired feeding trials with weanling rats showed that 
some combination of thiamine, riboflavin, pyridoxine 
and pantothenic acid increased the growth rate to 
normal and was as effective as was a supplement of 
all 14 known vitamins. None of the 4 was effective 
alone. The ration supported normal reproduction 
through parturition; the v’oung were normal at birth 
but only 16.5 to 63 per cent were weaned at 28 days 
of age. and the weaning weights were subnormal. The 
only characteristic symptom was a lethargic condition 
preceding death. Moderately fatty livers (prevented 
by choline) were found at autop.sy. and a few cases 
of hemorrhage. No acetone bodies were detected 
in the urine, there was no anemia, the whole blood 
clotting time and the prothrombin time seemed ttormal. 
Addition of choline to the basal ration increased the 
weaning percentage but not the rate of growth whereas 
further addition of all other known vitamins did not 
increa.se weaning percentage. The addition of thiamine. 


riboflavin, pyridoxine and pantothenic acid, with or 
without choline, increased the rate of growth of thj 
litters to normal. Addition of all other known vitamim 
had no further effect. Supplements of dried liver or 
of aqueous or alcoholic extracts increased the stirvirt! 
rate to normal and sustained normal growth; the ac- 
celerated growth rate is attributed to the four ritamiu- 
mentioned, the effect on litter survival to the presena 
of an unrecognized factor which is adsorbed on fuller’s 
earth at a pH of 1. A folic acid concentrate was an 
excellent source and folic acid may be related to it 
or identical with it. Differences in the nature of tie 
deficiencies before and after weaning maj he relatcfl 
to symbiotic microbial synthesis in the alimentary canal. 
— Courtesy of Biological Abstracts. 


MISCELLANEOUS 

ilARSHAK. A. AN'D Byrox. R. L., Tr. t The use of 
rccjcnctating liver as a method of assay. (Proc. Soc. , 
E.rp. Biol. Med., v. 59, p. 2(X), June 1945). 

One of tbe authors had previously descrilied a tech- 
nic for obtaining free nuclei. By applying this method 
a procedure for assay has been developed by nieans^ 
of which it has been possible to test many substances 
each week in order to study the rate of mitosis in re- 
generating liver. 

The authors came to the following conclusions: H) 
The time at which mitosis in regenerating liver re,ache5 
a ma.ximum varies with the age of the animal. (2) 
uptake by regenerating liver, three hours after 
intravenous administration of labelled disoclium phos- 
phate, varies with time after partial hejiatectoiny. This 
variation may be related to changes in liver volume 
or to mitotic activity or both. (3) retenfion 27 _ 
hours after subcutaneous administration of labelled 
disoclium phosphate, shows little variation with time , 
after operation. (4) Tlie mitotic rate provides a useful 
index which may be used in assaying the effect ot var- 
ious agents on the reproduction of liver cells. — 1. 1 • 
Dougherty. 


Gomori, G. : The miciotechnical demonstration of 
sites of lipase activity. (Proc. Soc. E.rp- ^’ol- >■ 

V. SS.'p. 362, April mS). 

A microtechnical method for the demonstration oj 
the presence of lipase in paraffin sections of tissues is 
described. The substrate acted upon by the 
cither a palmitic or stearic ester of hexitans^ in vv R ’ 
most of the hydroxyl groups are etherified. Iheje arc 
available commercially. By' the technique dcscriie^ ^ 
here, Gomori found lipase in liver, pancreas, 
adrenal, stomach and small intestine. In the 
the lipase is found only in the region where z>mog_^ ^ 

granules are present: it is absent from islet cei s >• , 

lipase was demonstrated in the spleen, lymph nou 
brain and muscle. — ^I- 11. F, Friedman. i 
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Hodgsox, C. H. : Typhoid and paratyphoid fct'cr: 
r.r/’c’nV.vcr with 84 cases. { Proc. Staff ' Meet. Mayo 
CUtuc, 20, p. 257, -fitly 1945). ■ 

The autlior .'itiidied the S4 ca.se.^ of typhoid and para- 
ty]>hoid fever in the British-American Hospital in 
Lima. Peni. Tinch patient seemed to present i)is own 
problems. Teti of the cases were tliagno.sed a.s para- 
twplioicl, 71 as typhoid and 2 as, a mi.xed infection. An 
additional 25 to 30 cases had clinical evidence of 
tyjihoid fever hist lacked laboratory proof. 

Comjdications are what make t_v|thoid a dangerous 
disease. Hemorrhage is the most common gastroin- 
testinal complicatiott. The tendency to hemorrhage is 
not related to the severitj’ of the di.sea-se and is unpre- 
dictable. Other complications seen in the.se patients 
were intestinal perforation with peritonitis, hepatitis 
with jaundice, and acute cholecystitis (which niay 
bccoine chronic). Five deaths resulted in the 84 cases 
(fi per cent). Tlie causes of death were 1) to.xemia 
and dehydration, 2) intestinal perforation, hemorrhage 
and peritonitis. 3) lobar pneumonia and {pericarditis. 

Sulfaguanidinc is no lotigcr tised in treatment since 
it does not affect the course of the disease nor rever.se 
a positive .stool culture to negative. High vitamin low 
residue diet is necessary. Vitamin administered {tar- 
entcrally may lie indicated. Dehydration must be over- 
come:- 3 to 4 litres of fluid daily must he given. Salt 
lo.st in perspiration should be reitlaced. Blood trans- 
fusion.^ may be needed. Sulfonamide.s and penicillin 
in treatment of .secondary complications, .'uch as (peri- 
tonitis, may be used with good results. — F. X. Chocklcy. 


C-VRinctiAKi.. E. 13,. STRicKf.Axi), j. T. axd Dri- 
ver. K. L. : The contents of the stomach, small intes- 
tine. cecum and colon of normal and fasting rabbits, 
{.'imer. J. Physio!., v. 143, p. 502, .-Ipril 1945). 

The contents of various organ.s of the digestive 
systenj of the rabbit were removed, weighed, and 
dried to con.ctant weight. Tlie rabbit.s were all ke]>t on 
liberal diet.? prior to the beginning of the e.xperimcnt. 
'J'he animals were sacrificed either after {periods of 
fasting' with muzzle.s or after fasting without muzzles. 
Xormal controls consisted of animals that had not 
been fasted at all. 

Within 24 hours after commencement of the fast 
the stomach contents dro{3{)ed to about 50 per cent of 
the nonnal values. Within a few days of fasting only 
v.'ater and some .hairs or very small quantities of food 
were found in the stomach. 

'J’he contents of the small intestine decreased during 
fasting but the viscosity and a{)pcarance seemed fairly 
constant. Muzzling ap{>earcd to exert no influence on 
the amount of dry residue f rom the intestine. 

The cecum acted as a reservoir for food and was 
filled even after the stomach had been em{)tied by the 


fasting process. The colon tended to become em{)t}' 
•fairly ra{pidly during the first two days of fasting. 
Subsequent fasting {produced little change in the dry 
content of the colon, — }vL H. F. Friedman. 


SuM.xiCR. J. B. .‘txn Xv.M.'vx, 2il. ; The oxidation of 
bilirubin by pcro.vidase. (Scienee, z>. 102, p. 209, 
ring list 24. 1945). 

It has been assumed that hemoglobin is broken down 
to biliverdin and this is ultimately reduced to bilirubin. 
Althougli this may occur, it is also {possible to convert 
bilirubin to biliverdin in the liver by means of peroxi- 
dase. Catalase inhibits this reaction {prohalply through 
destruction of hydrogen peroxide. 


Kr.a.xtz. j. C. Jr.. Kjnr.KK. D. V. a.vo Bixi., F. K. : 
77ic neutralisation of gastrie acidity with basic alum- 
inum aminoacelate. (/. Pharmacol. Exp. Tlierap., 
V. 82. p. 247, 1944). 

-A new comipoimd, the iiasic alnminum salt of 
aminoacelic acid, has been ()rei)ared. Its ca|)acity to 
buffer and neutralize hydrochloric acid has been stud- 
ied. its prompt and {prolonged buffering of acid he- 
.sjpcaks the use of the compound in the treatment of 
hy{pcracidity and pejitic ulcer. On the basis of the 
alumimun content, basic aluminum aminoacetatc is 
42 {per cent mcpre efficient in acid-consuming jpower than 
dried aluminum lij droxide gel. Certain theoretical con- 
siderations of its use have been discussed. Feeding 
studies on rats and preliminary clinical trials as an 
antacid in man are recorded. — Courtesy of Biological 
.Abstracts. 


Jvii'So.v, X., Lokj!i:r, V. AXD Wood, H. G. : Position 
of carboxyl carbon of fed acetic acid in glucose from 
rot lifer qhrogen. (Fed. Proceed., z’. 4, p. 47. March 
1945). 

-After feeding glucose and carlioxj-I labelled radio- 
active sodium acetate to fasted rats, radioactive carbon 
was found in the liver glycogen. 'Fhe conclusion was 
that it was due to CO 2 fi.xation alone. 

It became of interest to determine whether the posi- 
tions of heavy carbon of liver glucose after carboxyl 
lalpclled acetate feeding are the same as after adminis- 
tration of labelled sodium bicarbonate. Fasted rats were 
fed by stomach tube glucose and sodium acetate with 
e.xcess caripon in the carhoxjd groiqps of tlie latter. 
'Fwo or three hours later the e.xtiqpated livers showed 
a detectable excess of C'= present only in carbon atoms 
3 and 4 of the glucose, just as for CO:> fi.xation. 'I'hese 
rc.sults are consistent with e.xclusive incor{Poration of 
the heavy carbon into the glycogen by CO^ fixation. 
— I. J-J. Dougherty. 
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Army Exceeds Quota on Release 
of Dociors 

The Arrn 3 '’s quota of 13,000 
doctors to be released to civilian 
life b}’ December 31 has been ex- 
ceeded six weeks in advance of the 
deadline, Major General Norman 
T. Kirk, Surgeon General of the 
Army, has announced. 

The total number of doctors who 
have been separated from the ser- 
vice readied 13,320 for the week 
ending November 16. For the same 
week the total for nurses who have 
been retired came to 20,222 and the 
dentists’ total was 2,460, according 
to Genera! Kirk. 

Even though the December 31 
quota has been attained sooner than 
expected, I^Iedical Department of- 
ficials pointed out there will be no 
slackening in the Army’s efforts to 
return as many doctors to civilian 
life as possible in the quickest 6me. 

From a peak strength of over 
45,000 doctors. General Kirk has 
announced that all but 11,000 will 
be out of the service by the first of 
June. In order to do this the Arm\' 
must continue to follow its policy 
of expediting the release of doctors 
as well as other Medical Depart- 
ment personnel in every way pos- 
sible. 


Gen. Kirk Presents Awards af Walter 
Reed Hospital Ceremonies 

' iMajor General Norman T. Kirk, 
The Surgeon General of the Army, 
awarded Distinguished Service 
iledals to Major General Shelley 
U. klarietta, Commanding General 
of Walter Reed General Hospital. 
Brigadier General James S. Sim- 
mons, Chief Pre\en6ve Medicine 
Service, and Brigadier General Ed- 
ward Re 3 'nolds, Chief Supply Ser- 
vice of the Army Medical Depart- 
ment, at the regular monthh' meet- 
.ing of officers of the Medical De- 
partment at Walter Reed General 
Hospital. 

The Bronze Star Medal was also 
presented to Lt. Colonel Louis 
F. Williams of the Pharmacy Corps 
and eight Legions of Merit were 
also awarded during the same cere- 
monies to members of the Medical 
Department who have distinguished 


themselves bt’ outstanding perfor- 
mance of dutj'. ' 

General IMarietta’s citation stated 
that as Commanding General of 
M'alter Reed General Hospital as 
well as the Arm}- iledical Center 
and as Commandant of the Medical 
Department Professional Service 
Schools from December 1939 to 
August 1945, he “displa 3 'ed out- 
standing leadeiship and administra- 
tive and professional ability of a 
high order in discharging his highly 
responsible duties.” 

"He organized and trained Medi- 
cal Department units and personnel 
in medico-militar 3 ' activities,” the 
citation read, "while at the same 
time carrying out his responsibilities 
for the proper performance of the 
man 3 ’-times expanded missions of^ 
the -Armi" Medical School, the En- 
listed Technicians School, the Ar- 
my Dental School, the Army' Veter- 
inary School and the Walter Reed 
General Hospital. 

“Under lus guidance die Army’s 
wide needs for blood plasma and 
both the Army and NaAW needs for 
immunizing biologies were always 
fulfilled. He helped pioneer num- 
erous innovations for the care and 
treatment of the sick. General jMar- 
letta’s contribution to the war effort, 
made possible by' the diligent appli- 
cation of his exceptional talents, 
was an important one and reflects 
highest credit upon himself and the 
military service.” 

General Simmons’ citation said, 
“the sen'ice he organized and de- 
veloped carried out a world-w'ide 
piogram of military and ci\il public 
health which secured both immedi- 
ate and enduring benefits by reduc- 
ing hazards to the health of the 
troops, civilians engaged in essen- 
tial ivar work, and refugees and 
displaced persons. 

"By applying the best available 
knowledge and fostering research, 
he developed and extended new in- 
fonnation on the causes and pre- 
centioft of communicable diseases, 
on the impro^ement of nutrition 
for soldiers and on the reduction or 
elimination of the health hazards of 
medianized warfare and industrial 
occupations. His teachings, influ- 
ence of personality and adherence 
to ideals, insjiired and established a 


positive concept of health for 
troops and civilians. 

“With extraordinary foresight, lie 
was in advance of exents, dexisirg 
measures for health protection iie- 
fore critical needs arose; and xxiti, 
dynamic energy he oxercame sex ere 
difficulties. By protecting the health 
of the Army and conserxing the 
health of the nation. General Sim- 
mons contributed directly to win- 
ning the war.” 

General Simmons serx'cs as Chie' 
of Prexentixe Medicine Serxice for 
the Surgeon General’s Office. 

General Rey nolds implemented a 
program “insuring the timely and 
adequate floxv of medical stippiies 
to all parts of tlie xx-orld, and effect- 
ed changes in the organization and 
functions of district and depot pro- 
curement agencies that resulted in 
increased operating efficiency and 
material saxings in trained man- 


power. 

“Under his control,” the citation 
continued, “both the proairement 
and distribution of supplies many 
items of xvhich xvere difficult to pro- 
duce and yet of x’ital nece>'ilx to 
the troops, proceeded smoothly- 
General Reynolds, by his excep- 
tional leadership and administrative 
ability, contributed greatly to the 
successful accomplishment of the 
^fedical Department’s mission ol 
providing the finest possible care 
and treatment for the sick ant 


lunded.” 

Beneral Kirk also axvarded the 
gion of Merit to the follomng 
mbers of the Office of The Snt- 
m General: Colonel Floyd ^ 
ergeland, ^fC, Director Training 
risioii; Colonel Bryan C Fentoi 
Z, Director Special Planning ‘ 
ion; Colonel Robert E._ Pe.vton 
L Director Mobilization ana 
erseas Operations; Colonel o 
h F. Crosbv. VC, Chief Tohcies 
inch and Assistant Director o 
terinary Division; Lt. Colonel 
.son Ladd, Director I.cga! W' 
ion; Lt. Colonel Aims C. 
inness, .MC, Assistant 
:or of Army Epidenuolo^ 
ird; Lt. Colonel Thomas 
rnberg, MC, Director Venere< 
ease Control Dixision. and i- - 
onelLee 1. Park, Director of 


Jour. .D. .D, ' . , 

' ’February, 1546 



Carcinogenic Value of Oxidated Oils 


Suirflotucr Oil 
Bv 

PROF. ANGEL H. ROFFO 
Bukxos Aires. Argentina 


I N- 1938 I already reported the e.xperimental results 
obtained by feeding rats with fats and oils oxidated 
by heating, experiments which resulted in the produc- 
tion of malignant tumors, most of which were localized 
in the stomach although some of them were also found 
in the li\er. During this investigation tlie animals 
were fed on their ordinar}' diet of bread and milk to 
which , fats and oils were added in tolerable doses. 

The lesions induced in the stomach, both in the mal- 
pighian and in the glandular zone, apjieared regularly 
under the same form, and their evolution included dif- 
ferent stages which may be summarized in three per- 
iods: first, the forming of necrotic and hemorrhagic 
ulcerations which in a second stage acquire the tjjie 
of the round ulcer, with outjutting and infiltrative 
edges, and finally the cancerization in form of ulcer- 
ative or vegetative tumors with the histological struc- 
ture Of the pavement carcinoma and of the adenocar- 
cinoma. 

The carcinogenic action of these fats was related 
to their content in sterols and their derivatives, as a 
result of the oxidation brought about by heating them 
at the high temperatures necessary to boil these fats. 
This has been confirmed by the chemical and spectro- 
graphical determinations carried out in the Institute 
and which were demonstrative both of the production 
of polycyclic hydrocarbons and of the oxidation pro- 
cess. 

On the Other hand, this research work confirms the 
role played h}- the cholesterol deri\'alives in the can- 
cerization process as it demonstrates that the cholesterol 
which has been oxidated iiy heating or Iiy the action 
of ultra-violet ray.s, undergoes physico-chemical and 
biological changes which confer to it the value of a 
carcinogenic agent since its ingestion induces cancerous 
legions in the stomach (1) (2). 

During the elemental analyses effected with un- 
-heated and heated cholesterol, it was observed that the 
theoretical formula of cholesterol is trans- 
formed into, when heated or submitted to 

the oxidating action of ultra-violet rays. That is to say, 
the modifications undergone by this substance are char- 
acterized by an oxidation iirocess in the lateral chain 
and In- an esterification of the tetracyclic nucleus. 
These modifications may be better estimated in the 
following summary: 

Non-irradiated Irradiated 
Cholesterol Cholesterol 
Per Cent 

Carlion ; 83.936 75.00 

Oxygen ; 4.14S 14.29 

- Institute of Experimental iMeJicine, Universit>* of Buenos Aires. 


Hydrogen . 11.916 10.71 

Formula . C^H-PO C=^TD®C> 

This oxidation process is produced in a similar way 
in boiled fats. W'e may observe, for instance, that in 
anhydrous cow fat, the boiling temperature of which 
is 350°. there is an increase in oxygen. This fact is 
important as it confirms the o.xidation process and as 
it was in this form tliat the fat w’as incorporated to 
the diet of the experimental animals. 

Average of IS elemental analyses of cow fat, un- 
heated and heated for 1 hour at 350° C. 

Carbon Hydrogen O.xs'gen 
Per Cent 

Cow fat . 63.12 12.38 24.50 

Boiled cow fat , 62.10 12.71 25.19 

Now, fats and oils contain a considerable amount of ‘ 
cholesterol, together with 3 glycerides, the trialcine, • 
the tripalmitine and the tristerine. substances which 
are important for determining the fusion. The inter- . 
esting feature for us is the presence of cholesterol 
which is found in fats, as indicated previously, in a ■ 
proportion of about 0.50%. On heating them at boiling •' 
temperature, this substance is totally oxidated, con-‘. 
verting itself into a derivative which does not precipi- 
tate with digitonin. 

Dclcriiiitialion of Cholesterol in Fats 
(Digitonin Method) 

Fats of : Previous to heating .-\fter heating at 350° C 


Total Free Compound Total Free Compound 
gr.% sr.% gr.% 

Cow 0.450 0.379 0.071 0 0 0 

Pork 0.435 0.204 0.230 0 0 0 

Sh«p O.4S0 0.305 0.175 0 0 0 ' 


I'lie changes in the amount of cholesterol contained 
in heated fats, and the structural modifications on 
account of which it does not precipitate with digitonin, 
are a clear evidence that during the heating process 
an intense chemical modification is produced which, 
according to our knowledge of its molecular structure, 
must modify the oxydril group of ring .A without 
which the forming of digitonide cholesterol is not 
possible. 

Experiments with Snn-Floiver Oil 

The e.xperimentation reported herein was under- 
taken with sun-flower oil {Heliantus a)iniis L.) as a 
complementary study to the one previously carried out 
with olir-e oil (Olco Satha Euro pea) (4). 

It is well known that these oils are formed by a 
mixture of glycerides, as palmitic, stearic, linoleic and 
arachidic acids, which in some instances make up 90% 
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of the components. They contain moreover phytin. 
p!f,'ments, unsaponifial)le vitamins and small amounts 
of e.sters and fatty acids whiclKconfer to it its char- 
acteristic odor. 'I'his composition varies from one oil 
to another, some of the .components prevailing upon 
the others according to the different oils. Thus, al- 
though the oleic acid prevails in olive-oils in a propor- 
tion of 84% it is only 33.4% in sun-flower oils, whereas 
the linoleic acid which in olive-oils only ranges from 
4-7%, amounts in sun-flower oils to 57.4%. The.se 
dift‘erence.s are best ajrpreciated in the following sum- 
mary of Jamieson and Boughman; 



Photograph 1 — Stomach of rat 6602-11. Enormous vegetative tu- 
mor which extends itself through the whole glandular 7onc, from the 
epithelial folding to the pylorus -t-. 

Photograph 1 bis — Supcro-infcrior section of the tumor of the fore- 
going stomach. M - mucosa of the stomach, malpighian 70ne. T - 
tumoral mass %viih invasion and growth in the external mucosa - M’-. 


Composition of the olivc-oil and of the sun-flozver oil, 
per cent 

Olive-oil Sun-flower Oil 


Oleic acid . ’ 

. 84 

33.4 

Palmitic acid 

6.9— 9.4 

3.5 

Ijinoleic acid 

4 —7 

57.4 

Stearic acid . . 

. 1.4— 2,3 

2.9 

Aracbidic acid ... . . 

.. 0.2 

0.6 

Unsaponifiable substances . 

. 1 

1.2 

Bignoceric acid . . . , 

— 

0.4 


These last substances are the most interesting ones 
as among their comj)onents. the phytosteroh are sim-' 
ilar in their structure to the polycyclic hydrocarboiu 
which, according to the determinations performed in 
the Institute, were present in the oils used in these 
experiments in a jrroportiou of 1 :7G in the olive-oil 
and 2 ;23% in the .sun-flower oil. 



Micropliotograph 1 Fusocdlular sarcoma of die ioregoing siomacfi. 
fn -A- rests of tlie gastric mucosa. In -B- ground of tha old ulcer- 
ation. In -C- enormous sarcomatous mass of the fusoccllulaf t)pf 
with peritoneal invasion. 



Jlicropliotograpli 2 — Higher magnification of the section of 
foregoing tumor, where the spmdle-cell structure may be obic 

Aclual Expcrivtcutatioii 

The present investigation is concerned with the shi4y 
of the bun-flower oil and may be considered, 
count of the lesions produced, as complementary ^ 
the previous report on olive-oil. In both these expcri 
ments a great similitude in the evolution and in t ie 
anatomo-pathology of the process was observed. ' 
actual study involves two series of 100 white my- 
which were fed with their ordinary soup of mi • 
bread and bran. In each meal small doses of 1 cc. p 




Photograpli 2 — Stomach of rat 6(!02-I7. Multiple tumors developed 
in the malpighian zone and in the glandular zone. In -a- tumor of 
the type of the pearled pavement carcinoma, in -b- round ulcers with 
papillomatous edges. In -c- round ulcers with infiltrated edges in 
the prepyloric zone (adenocarcinoma). 

capita and per day of boiled sun-flower oil were added. 
Young animals 2-3 months of age were selected. 

During the first months they did not present an\’ 
trouble and, on the contrary, their general condition 


Photograph J — Stomach of rat 6602-71. Multiple tumors developed 
in the malpighian zone h- and in the glandular zone 

This study was begun on ^farch 10. 1942 and was 
ended on Xovember 5. 1943; during tliis period numer- 
ous lesions were induced in the stomach of 60 ani- 
mals. lesions which responded to the same evolutive 
process and which developed as follows; 1st, simple 





Microphotograph 3 — Aficrophotograph of the stomach of rat 6602 - 17 . Carcinoma of the malpighian zone. 


and their weight improved. It is only after 6 months 
tiiat a declination of health was observed together 
with loss of appetite and a consecutive loss of weight. 
Mortalit}- in these animals began to be observed after 
the 6th month of the new diet, although the greate.'^t 
number of deaths occurred after a period of 12 months, 
when the old age. and u-ith it the cancer age of rats 
begins. 


ulcer; 2iid, round ulcer and 3rd, cancerization. These 
lesions are multiple, only very few animals having a 
single gastric ulceration. 

-In the following tables the lesions found during the 
post mortem e.xaminations of the animals are summar- 
ized; most of tliese lesions involved both zones of the 
gastric mucosa of these gnawers. 

It slionld be recalled in order to better evaluate this 


'Americans- JoxjrnAl of 

process that the mucosa 'of tlie stomach of rats is 
similar to that of the solipedes, i. e., it is formed hy 
two zones: the first one, corresponding to the upper 
h-alf. has tlie structure of the maipighian mucosa and 
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Austsa’:' 

-'Iforeoier, T have pointed to the connections existirl-’ 
between the numerous carcinogenic agents n-hkh lias^ ■ 
been discovered by different authors and which possess • 
ail of them, the centra] phenanthren nucleus of cfei-l 



Aficrophotograph A Section o{ the tumor of tfic foregoing stomach. Histological type of the 

pearled jtasement carcinoma. 


may be considered ' as an expansion of the oesophagus. 
The other one, corresponding to the lower half is the 
glandular one and therefore the true gastric mucosa. 
Both zones are separated by an epithelial folding. For 


esterol. It is through the disintegration of the molecule ’ 
of this substance b\’ the action of heat or an,v other 
Oxidating matter that the carcinogenic polycyclic hydro- ' 
carbons, preferently an oxycholesterol, are formed. 



Microphotograph 5 — Histological cut section of tumor -l’”- of rhe same stomach. In -U- ground 
of the primitive tjlccracion. In -T- adenocarcinomafous tumors developed in the ed^cs of the ulceration. 


more details, readers are remitted to Bulletin No. 
48. 1938. page 407, where I already reported a de- 
tailed coninieiit. 

This multiple histologic structure is important from 
the cancerologic point of view as it has served to con- 
firm that the action of the carcinogenic agent is exerted 
both in the maipighian and in the glandular zone and 
also in the epithelial zone of separation, inducing mul- 
tiple lesions. The conjunctive submucous tissue may 
also be attained as evddenced by rat 6602-11 which 
developed an enormous sarcoma of the stomach. 

' ' interpretatio)! of the Process 

On interpreting this process of cancerization, w^ 
come to the same conclusions as in the experiments 
with pure olive-oil and animal fats, when 1 ascribed 
the carcinogenic action of these fatty agents to th^ 
oxycholesterol formed by heating. 

• Both the chemical and spectrographical determiO' 
aliens indicate, as alreadi' mentioned, a close relation^ 
.ship with other carcinogenic substances derived from 
the cholesterol, oxidated either by the action of ultra- 
violet rays or by heat. 


r lielieve this research work to he a valuable con- , 
tribution to the knowledge of the eliopathogeny ol ^ ’ 
cancer, with reference specially.to the swloe of ' 
fatty substances, of animal as well as of vegetal ori^n- 



Mierophotograpfi « — Higher magnification of the 
section of ilic tumor, uhere the jcJcnocarcinomaiOu p 

may be observed. 
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Scheme of the Legions pt'oeiuced in the Stomachs in a series of 100 Rats 


The carcinogenic process is ascribed to the sterols they the same kind, and which have been already reported, 

contain and which are oxidated by heating. Tiie development and evolution of these lesions cor- 

' The process observed has a long evolution — over a respond to a standard type which may be summarized 

.year — a fact that is in accordance, with the observ'a- as follows: 1st, epithelial hyperplasia; 2nd, ulceration, 

tioiis made in the course of other experimentations of and 3rd, cancerization. 
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Rat Rat Spleen Relationship Time of Gastric 


number 

weight 

weight 

rat — spleen • 

experiment 

days 

Lesions 

2 

150 . 

0,7 

214 

78 

Malpighian zone, 5 
ulcers; glandular, 4 
ulcers 

- 3. 

140 

0.7 

200 

78 

Malpighian zone, 11 
ulcers; glandular, 6 
ulcers 

■ 5 

260 

0.9 

288 

110 

Glandular zone, 7 
ulcers; abdominal 
tumor 

10 

140 

0.9 

155 

167 

Gland. zone, 13 
ulcers 

15 

180 

0,8 

255 

200 

Malp. zone, 1 ulcer 
Gland, zone, 8 ul- 
cers 

. 16 

210 

0.7 

300 

209 

Gland, zone, 7 ul- 
cers; 1 large tumor 

IS 

160 

0.7 

228 

215 

Gland, zone, 4 ul- 
cers 

19 

170 

0.7 

242 

220 

Malp. zone, 4 ul- 
cers; gland, zone, 9 
ulcers and 1 great 
canccrized ulcer 

20 

230 

1.5 

186 

232 

Gland, zone, 11 ul- 
cers; abdominal tu- 
mor 

22 

160 

0,8 

200 

234 

Gland, zone, 3 ul- 
cers 

: 26 

ISO 

0.9 

200 

247 

Malp. z.onc, numer- 
ous ulcers with pa- 
pillomatous edges; 
gland zone, 5 ul- 
cers, 1 canccrized 

'27 

210 

1,0 

210 

247 

Malp. zone, 1 ul- 
cer; gland, zone, 15 
ulcers; 1 abdominal 
tumor 

31 

210 

O.S 

~ 262 

255 

Malp, zone, 8 ul- 
cers: gland zone, 
15 ulcers 

34 

145 

0.6 

241 

263 

Gland, zone, 7 ul- 
cers 

40 

140 

1.0 

140 

297 

Malp. zone. 5 ul- 
cers; gland, zone, 
6 ulcers 

42 

125 

0.7 

1/8 

327 

Malp. zone, 3 ul- 
cers; gland, zone, 1 
ulcer and 1 large 
canccrized tumor 

43 

160 

1.7 

94 

327 

Gland, zone, 4 ul- 
cers 

44 

200 

0.9 

222 

336 

Malp. zone, 10 ul- 
cers; gland, zone, 5 
ulcers 


Rat Rat Spleen Relationship Time of 

number weight weight rat — spleen experiment 

days 


Gastric;' ’ 
Lesions ' - 


46 

200 

1.3 

153 

347 

47 

220 

1.2 

IS3 

350 

48 

1?5 

0.6 

325 

370 

58 

160 

0-4 

400 

422 

61 

240 

O.S 

300 

460 

6S 

205 

K2 

170 

496 

72 

180 

0-9 

200 

502 

74 

160 

0.7 

228 

529 

75 

170 

0.9 

ISS 

529 

78 

240 

0.9 

265 

545 

85 

210 

O.S 

262 

570 

88 

240 

I 

240 

570 

89 

220 

0.8 

275 

570 

91 

230 

0.7 

328 

570 

92 

170 

0.6 

283 

570 

91 

210 

1 

210 

570 

96 

215 

1,9 

115 

570 

97 

195 ■ 

1.6 

190 

570 

98 

305 

1,7 

135 

570 

99 

230 

2 

150 

570 

100 

500 

1.2 

162 

570 


Gland. 2 onc.' I 'tl- 
cers 

. Gland/ zone , :% .cl-^ 
cers ' : • 

Gland, zone, 5 ul- 
cers, abdominal tif/ 
jnor and 'tumor 'tn' 
the liver • •, . 
Gland. 'Zone, 3 tu- 
mors 

Milp. zone, 1 ulcer 
Gland. ,7.one,^9 ul- 
cers “ ’ 

Gland, zone, 12 ul- 
cers . • ' ; 

Malp. zone, 3'uk 
cers; gland; zone/S 
ulcers , .• ■ 

Gland, zone, -2 vol- 
uminous to mors 
and 6 ulcers , 
Malp. 7onf, pirillo-' 
m a tosis; jgland. 
7onet 7 u!«'rs 
Malp. ' M- 

mcrous -tumors; 
pland. 7one. S tu-- 

mors, 'Il uicert 

Gland.. 7one, 5 ul- 
cers 

Gland. 7 onr, 7 ul- 
cers ■ 

Gland. 7one, '2 ul- 
cers, 1 tumpr ^ 
Gland, xone, 5 ul- 
cers ' 

Gland. 7one, 8 ul- 
cers 

Gland. 7 one. 1 tu; 
mor, 12 ulce« . 

Glaiid.' zone, enor- 
mous tumor and 1 
ulcer ■ . ’ 

Glind. zone, 2 tu- 
mors -. 

Gland, zone. 3- ul- 
cers ■ , ' ■ 

Gland. 70 ne, 9 ul- 
cers . 

Gland, rone. 1 tu- 
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Incidence of Appendicitis from a Survey of College Students 
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HE incklence of afjjicnclicitis hn.^; keen cletennincfl 
X lar<iely In- e.stitnates from mortality rate.c of ap- 
pendicitis and hospital dismissals suhjccted to appeii- 
flectomy. I'he present stiuh' was undertaken to learn 
more ahont the iticidence of apjicndicitis amojig those 
who iiad reached college age. 

Fowler anrl Roehrcr (1) found an attack rate of 
4 per thousand, per year among the student population 
of 15.000 at the University of Minne.^ota during the 
10 year period studied. They say that this rate is less 
than half the national rate hecausc many students re- 
jjorted to their family physician and in this way they 
could not he included in their student health data. A 
diagnosis of appendicitis was made in 594 students, 
and 310. or 52 percent, were not subjected to apjicn- 
dectomy. fn 294 the appendix was removed. Of this 
nuinhcr. 25 were consitlercd as an interval type of 
operation. 222 had acute api)endicitis, and in 37 the 
i>athological examination did not reveal any evidence 
of an acute inflammation. 

In .the pre,sent study. 2968 students of Coe College 
were interrogated by <iuestionnaires over an 8 year 
period. Of this number, 1175 were Army Preflight 
student.s. .As a part of the entrance examinations they 
were asked to fill in the aitpropriafc spaces by an “X” 
mark, 'riiey were informed of the nature of the study 
being inade and were c.specially instructed to report 
farts only in the following blank given them. 

QUESTIONNAIRE ON APPENDICITIS 

Although a common aflliction of modern man, little is 
actualiy known about tlie real causes of appsndic.iti.s. An 
investigation of this problem is being made among the 
students of this college, and your cooperation in giving 
the information asked for below will be greatly appreci- 
ated. Please mark an X in the appropriate spaces. 

Age Sex; Male Female 

Have you had 3'our appendix removed? Yes .... No .... 
If j'our appendix has not been removed, have you ever 
had an abdominal pain which a doctor has diagnosed as 
appendicitis? Yes No 

Has any other member of j'our famity had his appendix 

removed? Yes No .... If so, please stats how related 

to you 

If j'ou come from a familj’ in whicli there are several 
• who have had their appendices removed, j-our name in 
the blank below will be appreciated. 

Name 

If you have had any other kind of an operation besides 
an appendectomy, please indicate in the blank below 
what it was. 

I'lie average age of the entire group was 19.47 years. 
It was rccognizecl that few abdominal o])eratioiis arc 
performed for conditions other than appendicitis up 
to this -age, but a (iuestion was submitted regarding 
other operations, and iiot more than 4 had other definite 

‘Formerly of Miclifgan State College, East Lansins, Michigan, 


abdominal operations. It can therefore he assumed 
that the large percent of those who had been suhiccted 
to an appendectomy, had a preoperative diagnosis -of 
acute appendicitis. But a few may not have had an 
acute condition of the appendi.x at the operation. Other 
operations mentioned in reph- to the r|uestioimairc are 
shown in the following table. 


TABLE I 

Other Operatjom Thjn Appenticetomy Reported 


Tonsillectomy 

Mastoid _ 

jdernia .... 

Nasal operations 

Eye - 

Ear . - 

Lunj; and empyema .. __ 

Glands 

Hemorrhoids 

Tumors 

Bone operations - 


Lep and foot - 10 

Amt and hand - C 


Pilonidal cyst 3 

Knee cartilage 3 

Fistula — 2 

Skull 2 

Intestinal 2 

Gall bladder - 1 

Hydrocele 1 

Hypospadia I 

Keloid ^ 1 

Shoulder dislocated 1 

Uterus operation 1 

Hip operation 1 


Other minors 


loss 

44 

42 

21 

9 

a 

s 

6 

5 


Total - 1255 Total 41 

Total other operations — ‘ ..... 1296 

Total appendectomies . . — — . . 297 

Ten percent, nr 297 of the 2968 students questioned, 
reported that their appcndice.s had been removed. 'Phere 
were 199, or 9.6 percent of 2075 male students, who 
had been subjected to an appendectomy, and 98, or 
10.') percent of 893 female students, .Among the men 
student.s there were 106. or 5.1 percent who had been 
told that they had ni)pcndicitis, Init who did not have 
their appendices removed. Of the women students. 66, 
or 7.4 percent did not have their appendices removed 
for a])j)endiciris. 

Some surgeons believe that appendicitis tends to oc- 
cur more in certain families, and attribute tliis to the 
family eating habits, or an inherited abnormal struc- 
ture or location of the appendix. O'he evidence in this 
study is indefinite in regard to an inherited tendency, 

DISCUSSION 

The mortality of appendicitis had been increasing 
over a period of years. In the industrial policyholders 
of the Metropolitan Life Insurance Company, the 
deaths per 100,000 had increased from 15 in 1911 to 
20.5 in 1935. But during the past 10 years the death 
rate has decreased at least 50 percent. This decrease 
is atlrilmted io the use of sulfa drugs, improved surgi- 
cal measures, and education of the public to the danger 
of the use of laxatives in appendicitis. 

It has been stated by Osier (2) that 50 percent of 
the cases of acute appendicitis occur before the twen- 
tieth year. Among the college students we have found 
that about 10 percent have had their appendices re- 
moved. The ai-erage age of these students was 19.4 
years. I’Vom these two figures it would appear that at 
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“least 20 .percent, of' all people in the .'Umted. States 
: have/an. appendectomy during tHeir lives. ,, “ . ' 

Baker ('S), frqm data, obtained through the Literary - 
Research Service of the American College of Surgeons, - 
found that the death rate from appendicitis in recent 
years ranged from 13.7 to, 17.4 ])er 100,000 population, 
-and' the mortality .“figures in hospitals was between 4 
.and 5 percent of appendectomies; from these, figures • 
he estimated that about 16 percent of the pojnilation ' 
would undergo - hospitalization . for appendicitis some 
-time' during their lives."' ' , ' • , 

*, The mortality from apjjendicitis has decreased, ahoiit 
50 percent since this report by Baker. ' The Statistical 
- Bulletin' ‘of the .Metropolitan Life In.surance Comapny 
(4) 'says : “Although we have no. conclusive <iata on - 
. the subject, reports of various investigators seeni to', 
indicate that the disettse is jtot otdv more commojt to- 
day; thait it was a decade ago, but that its prevalence 
is still increasing.” This may account for our figures 
on the incidence- being- higher than those obtained , by 
.Baker. Watkins ;(5) finds that appendicitis is increa.s- . 
ing.'in frequency; He. found that one person in 633 in’ 
Cleveland, .Ohio,' in 1941. had an acutely inflamed 
!i])]yendi.x. removed, and in 1930 the figures were one in ■ 
•832. Ander.son f6) reports that about 750.000, people', 
in the United : States are IiospUalizcd for appcndiciris . 


annually. If this is true, about 0.5 percent of the popu-.' 

' latioii have an appendectomy each year. If this rate-, 
persi.sts' and our length of life is about'65 years, then” 
about .one third of all people would have their ■appen- 
dices removed during their lives. ■ - - . , 

Thi.s incrca.sing incidence of appehdiciti.s may Ire due' 
to many factors.-The education of the. public as to .the ' 
dangers of appendicitis; and, improved diagnostic pro-' 
cedures .are. factors. If there .is an inlierited tendenev. 
.in appendicitis,' then early removal may prevent, deaths 
of those having this inherited trait.' but. they. coiise-- 
..q'uently would be permitted to live and transmit this, 
hereditary, condition to their children, thus increasint;, 
'4he incidence. ■ ' ■- ■; ' . ,■■■;• 

, - CONCLUMOXvS. : 

In the presevfsWi)}’ k Jtas been' found that Wparccat , 
of the 2968 college. sfudent.s- ijue.stioned. have had an' 
af>pcridcctomy ,at; some previous time'. People of this^ 
age have’ few abdominal, operations- -other than . those, 
for appendicitis. These • students are largely from tlie ; 
middle class of the population. Perhaps 20 percent of • 
the population in the United States have aiVappehdec*.;. 
toiny during life for appendicitis 'and an equal liiimfref. - 
do not have the aitpendcctomy even .though so -diagT 
.nosed.. . ’ ’ ■ ■ ‘ 
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Endocrine Aspects of Obesity 


I ,<X the:he3'da3- of empirical medicine, it was almost 
a.xiomatic that obesit3', unle.ss due entireH’ to over- 
indulgence in food' was; more often than not the result 
of an endocrine disturbance the -characteristic .signs of 
yvhich permitted; classification of 'ohe-sity into gonadal, 
-thyroid or j^itiiitaA' t3'pes re.spectiveh'. These views 
. were based originall3' bn the observation that .castrated 
animals become obese. Spectacular gain in weight as- ■ 
snfiated with some of the major endocrinopathies com- 
,])leted the evidence. Recent studies,' however, do not 
■ Iiear out the view that obesity is consistently associated 
with manifest. endocrine disorders. In a .survey of 200 
unselccted cases of obesitv- (192 women and 8 men),- 
Rony- (106)' found definite endocrine symdromes only- 
in-. 13 patients; the diagnosis of “probable ' endocrine 
disturbance” was made in 56 cases while 1 31 (65%) 

^ifJi:vTO5r^.rxl Ju.or 20 ^ J-94,5 w • . . 
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it was almost -were apparently free from glandular disturbance. 4 he. 
tir’ely to over- percentage of endocrinopathies was much' higher . 
not'the result children or juveniles; a'. group of 22 boys and 28 girs , 

ristic .signs, of — a total of .50 cases'of qberity — showed 34 definite . 

■ into gonadal, ' and 10 probable glandular disturbances while onb , 
These views ' . cases- '(12%)- were “free”., Thus endocrinopathies arc 

that castrated ' far more commoiily, associated \vitii obcsiriyiii eluk ren , 
in weight as- ■ 6r" adolescents than in arliilts. While the critena n?ef 

lopathies com- In- Rony'to e.xclude eiidocrinoiiatbies arc by .no means 

ivever, do not . convincing, clinical evidence definitely scale.s down • te 

itly associated ' percentage of manifest endocrinopathies in olie-siti. 

.survey of 2(^ . Anatomical studies of the endocrine organs of ol^e 

and 8 men), - are scarce' and the a^^ilable niorpholopc|^! 

mdromes .only descriptions are inadequate. ■ ^ Kt.p (67)'. reported 
tble endqcnne , autopsies of an uiiselected obese material with. ? ■ 

e 13 ( 3%) -pathology of one or several glarids” in 26 cases. . T 

. matosis and atrophy of the pancreas was mos f , y 
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mon. and varied changes of the pituitary, adrenals and 
or-arics were mentioned. Zeynek’s ( 129) study of 32 
cases also eniphasiaed the lipomatosis and atroph\- of 
the pancreas; 13 cases showed varied changes of the 
thyroid; 7 out of 17 cases examined showed adrenal 
cordcal changes. The most important findings in res- 
pect to the pituitary were the conspicuous increase of 
basojihilic cells. The highest cell couttts were obtained 
in the most obese cases. The significance of basophilic 
hyjierplasia in obesity was also described and empha- 
sised by Kraus (63). 

Our own anatomical studies frequently revealed mi- 
nor lesions of the anterior pituitary such as interstitial 
fibrosis with or witliout focal round cell infiltration or 
degenerative changes including vacuolization and loss 
of chromophile granules (32). The findings, gath- 
ered in the course of the past thirU’-five years, unfor- 
tunately cannot be expressed in statistical figures and 
hence arc doomed to oblivion. The connection of pitui- 
tary' tumors and obesity, on the other hand, is amply 
verified. 3fost chromophobe adenomas, even though 
strictly intrasellar, lead to obesity (21), in contrast to 
the eosinojihile adenomas with symjUoins of acromegaly’ 
which are usually not associated with obe.sity. The 
basophile adenoma, more often than not. is accom- 
panied by overweight, irrespective of the presence of 
other symptoms of so-called ha.sophilism. 

Neoplastic conditions of the pituitary region such as 
supra«ellar or anterior lobe tumors are common in 
Froehlicli’s syndrome, yet neoplasms have been found 
in the absence of obesity. In 149 cases of adiposo-geuital 
dystrophy surveyed by Leschke (71). 21 were classi- 
fied as mainly of pituitary origin; in 63 both the hypo- 
physis and the floor of the third ventricle were involved, 
while in the remaining 65, “the hypophysis was intact 
or not seriously affected.” 

Thus, according to arailablc records, the anatomical 
changes of the pituitary arc inconsistent in obesity, 
hence the pathogenetic significance of this gland has 
met wth doubt, especially since animal experiments 
are equally inconclusive. Total hvpophyscctomy with- 
out injury to the hypothalamus causes hyiiertrophy of 
the abdominal fat !)odies in the tadpole (113). In the 
young rat, however, hypophysectomy docs not cause 
adijxjsity but rather precipitates cachexia and jirecoci- 
ous .senility. Vet it must he emjihasized that a totally 
hypophyscctomized animal is a sick animal which does 
not feed well and this, obviously, interferes with growth 
or maintenance of body weight. In partially hypophy- 
scctomized animals, regenerative and hyperplastic 
changes of the remaining tissue are met with; the con- 
comitant increased excretion of corticotrope hormone 
i.s followed by obesity (100). Kraus (65). who an- 
alyzed 12 cases of pituitary tumor.s assodated with 
obesity came to similar conclusions, for the adrenal 
cortex was markedly enlarged and richly loaded with 
lipoids in all cases. 

The significance of these cortical changes is substan- 
tiated by the obesity observed in cases of cortical tu- 
mors or Inqierplasia. Successful removal of the tumor. 


or resection of the hyperplastic adrenals is followed bt' 
spontaneous loss of weight (43, 123). These effects 
should be compared with the weight loss subsequent 
to adrenalectom}' or -Aiddison’s disease and the gain in 
weight following administration of cortical extract. 
Increase in weiglit was also noted in e.xperimental ani- 
mals fed adrenal cortex or injected with cortical ex- 
tract (7S), and similar re.sponse was obtained in a 
variety of underwciglit patients (33, 45, 85). 

The agreement is general that the fat depots in hy- 
pcrinterrenal obesity are singularly resi.stant to dietarr’ 
weight reduction. The lone dissenters from this view 
are ITeybcrg and Newburgh (28). who maintain that 
h)‘perintcrrenal obesitt' is no different from other types 
and is readily controlled by dietary restrictions. This 
sweeping claim is based on a single case of Cushing’s 
syndrome in which the weight was reduced at an ac- 
curately predicted rate. The patient, however, died in 
the course of weight reduction and the autopsy failed 
to disclose anatomical changes of the adrenals. 

The adrenal corte.x is not conceded a major role in 
the pathogenesis of obesitt' mainly because the fat distri- 
bution of hyperinterrcnal cases is so distinctly differ- 
ent from ordinary obesity. The validit) of this objec- 
tion. howe\er, deserves further, more critical evalu- 
ation. 

Changes of other endocrine organs, including the 
thyroid and gonads, arc neither consistent nor specific 
enough to warrant pathogenetic conclusions. The same 
can be said for the e.xperimental evidence. Thyroidec- 
tomy is not followed, as a rule, by suiistantial gain in 
weight, nor is myxedema necessarily associated with 
obesit)-; the latter i.s more common in mild hypothy- 
roidism, provided that the lessened caloric output is 
not compensated by decreased appetite and caloric in- 
take. Nor does castration cause obesity in all animals; 
cattle and birds gain rapidly and e.xtensive!y after cas- 
tration. but the weight gain is definitely se.x-Iinked, 
for it is far more conspicuous in the male. Castrated 
or menopausal women do not necessarily grow fat, al- 
though complete or partial insufficiency of the ovaries 
is likely to produce characteristic regional fat deposits, 
especially in the trochanteric area (25). It is the pre- 
vailing view that estrogenic therapy does not correct 
the general adiposity, nor does it help to reduce the 
trochanteric fat pads. In animal experiments, however, 
the weight gain of castrated rats could be corrected 
and even reversed to a loss by administration of es- 
trone (109). 

Investigation of the metabolism of obese patients has 
failed to furnish evidence of a uniform disturbance in 
the utilization of food or in heat production; hence, 
the complacent belief in the endocrine origin of obesity 
has lost its standing. The pendulum, as usual, swung 
in the opposite direction — so much so that obesih’ is 
no longer accepted as a metabolic disorder but rather 
as the consequence of excessive food consumption. 
The extreme protagonists of this view', such as New- 
burgh and his group (88), claim that the food intake 
always produces predictable changes in weight: gain 
follows overfeeding and loss follows subnutrition, ir- 
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, respectiA-e of whether the .food was consumed by nor- a number of years ago and the gain could not be durk^'t 
; mal, obese, or lean individuals. ; Involvement of tbe - until the ' food intake was reduced to less than 900 cab ■' 

.. endocrine system., if present, is coincidental or at best, orics, 40% of which was protein. After an overdl!' '' 

“causes obe.sity through disturbance of appetite”. gain of . 14 pounds, the weight became stationary ar, 4 

These beliefs are. supported by minutely performed • no more weight was added when the food intakeVai'a : 

. .metabolic studies which are so impressive at rir.st glance rose gradually to about 1800 calories by supplement; -- 

■ ■ that they have met with ready acceptance and only of carbohydrate and fat. Environmental conditions. ' 

occasional timid objectibns. These conclusions, how- and physioil activities remained unchanged iMth durinr ’’ 

ever, are based on purely', circumstantial evidence and the periods of gain and stability. * , ' . 

.. on assumptions, the validity of which has not yet been Identical ob.setA'ations. made bv manv experienced' •' 

-established. Thus, basal heat production is figured on phvsiciaiis. serve as proof that the human bodv pr.:.' 

, the basis that caloric output is proportional to body sesses means of adaptation which regulate body ivcicht ' 

, surface and that the latter is adequately expressed by „ot nierelv by a change of appetite or phvsical'actim' ’ 

height and weight measurements. This calculation m.ay pm also liv aflecting bodv economy. If the regulatory- 

, be correct in normal cases but is highly questionable mechanism breaks down; the gain in weight ‘initiates -; 

, in the obese. Total heat production has been calculated “dynamic phase” of obesity; the “static phase” iV 

, on the basis that the- water content of the fat tissue attained when the process comes to a halt, as a sign thai v. 

. - is 'constant at 10%, irre.spective of changes due to a a new balance has been established which is'again corn- 

shift of water, from its depots (92) ; and disregarding petent to regulate the utilizaU'on of.ingested food.' - ' 

the contradictory findings of other inve.stigators. Thus, The conflict, between theory and actual clinical olf 

. .Grafe (46) and his group found that the water content serrations is due to several misconceptions, the most 

■of the fat tissue varies widely: it may he as low as 5% important of which concerns the meaning of "tel ', 

or reach an extreme of 71% without any visible sign oAyffni coiisiiiit/)/fo)i/' This phrase is supposed td.e.v-h'- 
of edema. press the sum total of all metabolic processes wbeh-y, 

- -An unprejudiced investigation of the problem of must be maintained by tbe ingestion, of food,- for a 

. , obesity should not start with tbe question why some caloric deficit would compel the body to liurn.up some ^ 

people gain weight abnormally, but rather with the of its own substance, chiefly the depot fat. Included 

problem why all of us do not become obese, for most in these metalioHc processes are: 1. the actual brat 

people. regularly consume more food than required for production and, 2. the energy required for the maiu-' ', 

• maintenance (40). Obviously, anybody, who consumes tenance of re.spiratibn, circulation .and qthty-.smhoth- • . 

. food in excess of his individual requirements will gain muscle activities. T/:e energy requirements' ijh ■ 

•' weight, just as weight loss is inevitable on a starvation chemical processes performed by the cellular froto- , 

diet. These statements are as trite as they are mislead- plasm throughout the body are usually left out of <.e- , ■ . 

ing,' for they fail to stress the individual nature of culaiion. As studies with heavy- hydrogen dr 

. the caloric requirements and tbe wide range of their “tagged”- atoms have shown, the cytoplasin is ' 

variability. Some of the factors responsible for this to much more active changes than previously t>elle'e^. 

variability are well understood; they include phvsic.al for there is, a coii-stant catabolism or breakdown o 

activities- and climatic conditions. The significance of toplasmic constituents' followed by immediate rep ai-C . . 

endogenous factors in tbe determination of individual ment. These continuous changes in the proieinous £ ... 

feqnirenie'nts, on tbe other hand, is not equally accepted ■ ments of tbe cytoplasm are accompanied l)y ne" 
by all and flatly denied by- tbe “caloric” school, whose mation of glycogen from amino acids 

adherents maintain that the human body- always pro- often followed by conversion of glycogen into a ^ 

duces beat in exact proportion to the amount of fuel the puqiose of storage. Nor is tbe ingeste a . 
intake, just as if it were a fuel burning engine. Tbe posited in the subcutaneous tissue nece.ssan } lU 

fallacy of these views is readily demonstrable on ebroni- original form; at least some of the fat 

cally undernourished people who maintain their body broken down and rebuilt, be fore being store . 

weight or lose less weight and more slowly than the chemical [irocesses require .energy which is “’^PP-’ . - 

theory stipulates; similarly, some obese patients con- oxidation, yet tlus part of oxygen consump 

. tinue to gain weight in spite of a reduction of food not figure in tbe heat production in t le or J airi ' 

intake well below the calculated requirements. Many- of the word. O.xygen consumption ^ ;/ 

obese people, moreover, reach a point where they do resting state actually expresses not mere y . 

not.-^in more weight, although they do not change requirements for heat Production . an( au on ^ , 

their eating habits*; thus a balance appears to be estab- tivity, but also includes other, o.xygen rpn®*’ hardb' , 

lished similar to that of the normal person betrveen jf/nr ac/it'ifie.r of undetermined magnitu e. jUg, cense . 

the ages of. 25 and 40 who maintains a steady- body probable tliat these cell functions are j .'di is ' a 

weight without the need of curbing food intake. After that they proceed at the same rate^ at a 

-.the- age of 40, a sudden increase of -iveight is often ■ more likely that they- decelerate, at times, i - , 

■-noticeable until it levels off again on a higher plane; ed by adaptation to circumstances, or , -f ' • of . v 

.all this happens without obvious changes in eating hah- at a rate much higher if speeded up y , ^ icnov-n,>'y.^ 

it's or physical activity. A personal observation may- hormonal stimulation. There are no ; " 

- be pertinent: the writer's weight. began tQ increase m determine the e.xact oxygen consuiuptm v . . . 
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cellular activities require; vet their very existence of- 
fers a plausible explanation for othcnvise jiaradoxical 
facts sucii as the persistent weiglit gain in spite of 
reduced raloric intake in the dynamic phase of obesity 
or the equally puzzling phenomenon of static obesity, 
i. e.. unclianged body rveight without decreased food 
intake. 

Methods previously used to investigate the "inter- 
mediary metabolism" include determination of the ni- 
trogen balance and of the respiratory quotient. Both 
procedures, liowever. show only the overall end results 
of a complex chain of events and do not clarify the 
intermediar}' .stejis. Thus nitrogen equilibrium, i. e., 
nitrogen elimination equalling nitrogen intake, does not 
preclude a massive breakdown of body proteins, pro- 
vided that the metalxilites are resynthesized to form 
new protein. Similar objections have been raised 
against the prevalent interpretation of the respiratory 
quotient as evidence of the relatii'e amount of carbohy- 
drate. fat or protein metabolized fllS). Cognizant of 
these obiections. we may still quote the claim that the 
obese, after being fed a protein or fat meal, show an 
R. O, indicative chiefly of carbohydrate and but little 
fat utilization, whereas in thin or normal subjects, the 
energ}' is derived from the utilization of the ingested 
protein and fat (117). Other studies of the R. O. 
seemed to indicate that a s\mt!iesis of fat from glucose 
characterizes obese persons (4, 48). It is in line with 
these views that the R. Q. was found to he substantially 
increased in obesity due to e.xperimental injury to the 
hypothalamus; the rise of the R. O. during the period 
of rapid weight gain was far in excess of that observed 
in the control animals fed an identical diet, (^nce the 
animals had reached the static phase of obesity, the 
R. Q. remained on a lower plane (15). These oh.^er- 
-rations were interpreted as suggesting that the conver- 
sion of food to fat proceeds at a much higher rate 
following hypothalamic injury. 

The processes which increase or lessen energ)- ex- 
penditure and thereby succeed in maintaining body 
weight and subcutaneous fat deposits are part of the 
mechanism which stabilizes the internal environment. 
This mechanism disposes of C-xcess calories or “balances 
the budget” on a lower intake level in (he normal per- 
son, except in overfeeding or in starvation, sufilcient 
to break down the equilibrium of the iiest ijalanced 
organism. Such a breakdown, however, occurs more 
readily in constitntfoiian}’ predisposed individuals 
whose inclination to become lean or obese appears to 
carry the stigmata of heredity. 

The second misconception relates to the view that 
obesity is an entiU' and not a mere symptom of varied 
origin. Recognition of the dynamic and static phases 
of obesity already established the complc.xit}' of the 
problem. Even more significant are the differences 
between the fat stored more or less evenly all over the 
body and that which accumulates only in certain re- 
gions: the former is truly dependent upon the caloric 
equilibrium (food intake and energy output), whereas 
the regional fat deposits remain large!}' outside the 
genera! economy, for they do not seem to participate 


in the general weight loss caused by subnutrition. This 
relative independence of the general state of nutrition 
is demonstrable c.xperimentaily : the regional distri- 
bution of fat in rats varies according to sex and age, 
but not according to the type of diet, irrespective of 
whether a high carbohydrate or a high fat diet is fed 
or whether almost half of the body weight is removed 
by subnutrition (97). Even more striking were ob- 
servations in humans in which alidominal skin was 
used for grafting to cover skin defects on tlie hands 
or face. Many years later the patient developed ab- 
dominal obesity and simultaneously, the subcutaneous 
fat acciimnlatcd in the transplanted skin, strikingly 
demonstrating that the tendency to deposit fat was 
inherent in the abdominal skin (56. 116). Thus a new 
factor enters the problem — the fat tissue itself, and 
its activities in the accumulation and retention of fat. 
The forces which govern the “lipope.xic” funcrion of 
the fat tissue are not yet understood although influences 
exercised by the nervous system are demonstrable. 
Sectioning of the nerves which lead to the fat tissue 
causes characteristic changes of the fat cells and alters 
their reaction to underfeeding or overfeeding (5, 11, 
50, 68). 

The assumption that obesit}' is an entity is partic- 
ularly misleading in the interpretation of metabolic 
studies on the obese. Most of the statistically presented 
data are supposed to show that the metabolic rate, 
the specific dynamic action of proteins, the blood su- 
gar. the sugar tolerance or fat metabolism in the obese, 
do not deviate consistently from those in non-obese 
controls. Most significant is the claim that carbohy- 
drate metabolism is normal in the obese and that "no 
one has demonstrated low blood sugar in patients whose 
main complaint is oljesity” (88). These statements 
arc at variance with our own data and are contradicted 
also by other investigators, for instance Rony (106), 
uho found in a series of 166 unseiected cases of obe- 
sity, 9 cases of fasting hypoglycemia and 16 of hyper- 
gh'cemia. The sugar tolerance test performed on tin's 
group produced a norma] curve in onh' 60% while 
tolerance was increased in 19 and decreased in 21%. 
In a separate group of 46 juveniles, sugar tolerance 
was high in 36% and low in 18%, a total of 34% 
abnormalities. 

1'he conclusion that obesity develops independently 
of all metabolic abnormalities, arrived at without con- 
sideration of contradictory evidence, cannot be ac- 
cepted as valid because it is based on data obtained on 
a mixed population with only one symptom, that of 
obesity, in common. In patients whose obesit}- is due 
to overfeeding, deviations from the normal averages 
are not e.xpected whereas significant variations are 
obtained in the presence of cndocrinopathies. Statis- 
tical studies on an unselected group, including both 
simple and endocrine obesity, cannot produce signifi- 
cant data. 

If. however, obese patients are divided in suitable 
subgroups, a definite metabolic pattern emerges which, 
particular!}' in pituitary obesity (37, 44), appears to be 
characteristic of the endocrinoirathy itself rather than 
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the.obesit)', yet. seems- to -contribute, directly or indi- 
rectly, to the accumulation and, maintenance' of fat 
. -deposits.- ■ . 

In order to appreciate the, participation of the endo- 
crine glands in the pathogenesis of obesity, it is neces- 
sary to survey the individual factors which contribute 
to the deposit of fat and to investigate the relationship 
. of the' endo.crine .system to each of these factors. Our 
survey will outline the ' pertinent facts according to 
the following tabulation: 


A.' Excessive food intake due to: 

- 1 . increased appetite 

' ‘ 2. delayed satiation 

’ B. Decreased caloric expenditure due to: 

1. inactivity 

- 2. decreased basal metabolism 
, 3. decreased Specific Dvnamic Action of Proteins 

4. decreased “luxury consumption’’ 

5. decreased heat loss and greater economy in 
• muscular work 

■ 6. abnormal intermediary metabolism 
C. Disturbances of the fat tissue: 

, 1. lipophilia 

, .2.' decreased fat mobilization 
, 3. abnormal fat metabolism 

■ D. Water retention 

E. .Heredity and constitution 
F; Precipitating Factors: 

1. critical periods (puberty, pregnancy, meno- 
pause) 

2. convalescence (post-infectious, post-surgical) 

3. tonsillectomy 


A. EXCESSIVE FOOD INTAKE 

’Excessive food intake is explained as the result of 
environmental conditions, habit, enjojanent of eating 
or psychogenic influences. The psychological interpre- 
tation of overeating as the principal cause of obesity 
has gained increasing popularity in recent years. 
“Anhedonic obesity”, an exjiression coined by Myer- 
son (87), points to the crux of the problem: the sub- 
stitution of the pleasure obtained by eating for other 
gratifications of the ego which are denied by the cir- 
‘ cumstances. The significance of emotional factors in 
the overfeeding of children was correctly emphasized 
by Bruch (16, 17), who cautiously stated, however, 
that ■ "inordinate intake of food is only one factor 
among many” and that her studies on childhood obesity 
lead to “conclusions which do not imply that the endo- 
crine balance of obese children is normal.” Far greater 
and practically exclusive emphasis was laid to the mo- 
tivation and symbolic meaning of overeating by Rich- 
ardson (103), in whose opinion obesity is the direct 
product of neurosis, for he stales that “succesHul re- 
duction of weight depends on the degree to which the 
psychological factors are understood by the patient or 
utilized in the treatment by the doctor.” ' ' . , 
The importance of psychological factors should not 


DicEsTivn DisEAsns .' '' • ' 

• he denied; yet logic demands that if am obese patiW''-' 
happens to be neurotic, the neurosis does not necessarily .i- 
precede or cause the obesity. Experience obtained om f 
more than 3C)CX) cases of obesity on clinic, patieiits'as 
well as in private practice has convinced us that iveigfity' 
reduction often ameliorates the neurosis of the olte-y'-- 
and may even eradicate all its manifestations. These 
obsen'ations justify the conclusion, that neurosis in'the' 
obese may be conditioned by the pah’ent's unfavorahle ,- . 
ajjpearance and inadequate performance with attend- "f' 
ant feelings of inferiority. As soon as normal body 
contours are regained, the patient’s outlook ‘on lit^ ' - 
changes in the direction of a normal attitude towards .. . 
his own person and its relationship to the outside world.' ; 
The obese patients who attended the clinic in numkri ' ■ 
far too large to permit individual psychological aften- y;- 
tion, received only routine treatment, yet still made -,^ 
e.xcellent progress, contrary to Richardson’s j)ostu1atc-s/ .y 

Increased appetite or craving of certain types of ■' 
food is not governed merely by the seeking of pleasure, 
by habit or environmental influences, but to a consider- . 
able degree by nervous centers, the autonomic nervous 
system and the endocrine glands. The inadequacy of , 
c.x]daini)ig increased food intake on the I)asis of ea-' . 
vironmental conditions is documented by the ohseria^ , y 
tion that “obese as well as thin children are frequently, 
found in the same family although they are offered the ; ' 
same kind and amount of food b\' the same parents’’ . 'v 
(106). It should be borne in mind, moreover, , that : 
increased appetite and food intake is. at least. in part, 
the result rather than the cause of obesity. Thus heat.. - 
production in the fat, yellow mouse is" 6.44 caloric .»n ... 
contrast to the 2.85 calories in the normal white ahimal ■ • 
Calculated per Gm. body nitrogen, the rate is .lO-^ ’ *■ 
against 5.56 calories, i. e., there is practically double . _ 
the energy produced in the fat animal (8). The large, y 
l)ody surface of the obese requires a high maintenance, ^ 
energy which is expressed either by a higher tasal 
metabolic rate or, more accurately, by an increased - - 

liour resting hdat production (106), which automati- 
cally calls for greater caloric intake. ' . 

The influence of higher nervous centers upon ap- . ■ ^ 

petite is demonstrable in animals by' experimental leyions . 

in the hypothalamus following which foodrintake in--,. 
creases and obesity develops rapidly ( 52 ). The.inec.i- , 
anism of the hypothalamic influence upon both app^ 
tite and obesity is not yet fully understood, hut 4 i- 
claimed to be independent of the pituitarv, | . , - 

has been noted that in many cases of brain mjur) . . 
associated wifli obesity, the pituitary’ reveals no 
fest changes. The hypophysis was alleged to .be intaCi , . 
or “not seriously affected” even in 65 of 149 ,';4 

typical adiposogenital dystrophy gleaned from the i . 
ature (71). Moreover, hypothalamic obesity .can_- 
produced in the Inpophysectomized animal; nor is^ 
progress of InqiGthalamic obesity interrupted by su ,, , 

sequent Iwpophysectomy’ (55). On the other la” , 
obesity is greater if the anterior lobe of the P’***i® • 
is left intact apparently because its trophic honn.pp^^ . 
are needed to maintain the function of of 

corte.x as well as that of the gonad and thyroi , .a •, 
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which arc not neglig-iWe factors hi the (ievciopment of 
c-xperimentnl hypotlialamic obesity (51). 'J'he signifi- 
cance of the po.sterior lobe is much more definitely 
known, for destruction of the neuroliypophysis elicits 
retrograde degeneration of the paraventricular nuclei 
(29, 51), and produces the same type of obesit.v as 
does direct injury to the liy])otha!amus. 

1. REGULATION OF APPETITE 

There can he no doubt that the endocrine glands 
contribute to the regulation of appetite. A complete 
loss of appetite is consjncuous in the hypo])hysccto- 
mizecl or ndrenalcctomized animal as well as in com- 
parable human conditions such a.s Simmonds’ or Ad- 
dison's disease. Administration of pituitan.' extract 
re.stores tise apjictite in the liyjKijthysectomized animal 
and increases it in normal, young animals (95). In- 
jection or ortil ingestion of cortical extract is similarly 
effective both in human.s and experimental animals. 
^Marked anorexia develops after parathyroidectomy cs- 
jfccially against j)hosphorus-rich food (112). Hytnk- 
erol or vitamin D increase the voluntary i)lK).sphorus 
intake as well as the ajjpetite of the parathyroidccto- 
mized rat and reduces calcium hunger (105). The 
ndrenaleclomizet! rat also manifest.s increased ajipctitc 
for sodium chloride and decreased a]3petitc for carbo- 
hydrate with a striking reversal U]ton administration 
of cortical extract or dcsoxycorticosterouc (104). 

The blood sugar is one of the most ingiurtant meta- 
bolic factors in the regulation of ai>petite. IfyjHygly- 
cemia produced hy the injection of insulin causes hun- 
ger and demon.strahic contractif)ns of the gastro-in- 
testinal tract (IS). The inmger conlrnctions are 
promptly relieved hy the admijiistration of cither glu- 
cose or atropine. Craving^ for food and e.specially for 
sugar i.s a common hut not invariable symptom of 
spontaneous liypoglyccmia ; carbohydrate hunger was 
denioustrablc only in 34 out of 112 case.s of by))ogly- 
cemia (36). Increased hunger is also common in 
hyj)erglycemia. e.specially in the diabetic, hence it is 
not the actual level of the blood sugar which elicits 
the manifestation of hunger. It is rather the Ic.sscned 
arailability of glucose for utilization in the tissues and 
c.specially in the musculature which causes reactions. 
L'tiHzation of sugar is reduce<l in i)Oth diabetes and 
hypoglycemia, hence the increase<l appetite and craving 
of carl)nhydraics in both conditions. 

The ap])etitc is often strikingly increased in Graves’ 
disease ; the increased food intake may prevent the loss 
of weight in .spite of the greatly increa.sed melaholism. 
Rajiid loss of weight cnsue.s, Iiowever, as soon as the 
appetite is interfered with. The sjiccific effect of the 
. thyroid hormone upon af)petite is corroborated by ob- 
.«ervations on myxedematous i)aticnts whose ap])ctitc 
is usually reduced; consequently their weight does not 
increase materially or even decreases in spite of the 
greatly reduced metabolism. 

' It is fair to coiwiude, therefore, that the endocrine 
, glands influence apjjctite either directly or indirect!}' 
- by interference with normal carbohydrate and electro- 


lyte metaholism or with heat production in general. 
The influence of the endocrine glands is mediated partly 
by the autonomic nervous system which largely con- 
trols contractility and secretoiy functions of the gastro- 
intc.stinal tract. 

2. SATIATION 

The feeling of satiation is important in the regu- 
lation of food intake. Hungry — and more particularly, 
siarvcd-individuals may feel satiated after eating a 
small meal ; in others, satiation may not become mani- 
fest even upon eating a great deal more. Booth and 
Strang claim that the rise of skin temperature up to a- 
maxinumi of 2' C. within one hour after eating, is 
instriunentai in preventing further food intake. This 
regulatory reaction is particularly marked upon inges- 
tion of proteins, for it is based upon the specific dy- 
mviic action. The endocrine im])!ications of the latter 
will be discussed subsequently. 

B. DECREASED CALORIC EXPENDITURE 

1. INACTIVTTV 

Caloric expenditure can be lessened and part of the 
ingested food thus saved for conversion into fat hy 
several factors, among which physical inactivity is the 
mo.st obvious. I))nctivity may he due to environmental 
influences, plu'sical incapacitation, or emotional dislur- 
hances, yet the influence of endocrine factors is also 
apparent. 'J'hus, sluggishness is a common symptom 
of hypothyroidism even though thyroid deficiency has 
not reached tlic degree of mvxedonia. With decreased 
desire for activity and with performance on a lower 
plane, less energy is consumed. Lethargy, even greater 
than in liypothyroidisni, is noted in some of the organic 
or functional disorders of the pituitary and similar 
lethargy or actual somuolciice is an outstanding symp- 
tom of severe hypoglycemia. The influence of the 
gonads on physical activity needs no further comment. 
Its practical apj)Iicntion is demonstrated in animal hus- 
bandry, far the castrated animals are not only less 
active hut gain weight as well. This res[)onse is more 
marked in the male, than in the female animals, which 
is in accord with the clinical observation tiiat a decrease 
or loss of se.xual urge and androgen production in the 
middle aged male usually coincides with decreased 
plyvsical activity and increased fat deposits. 

Asthenia is an outstanding symptom of Addison’s 
disease and is equally characteristic of the adrenalecto- 
tnized animal. Administration of cortical e.xtract re- 
stores normal vigor and physical activity. Cortical 
tljcrapy is strikingly effective in the asthenia of patients 
who are convalescing from infectious diseases (33). 
Muscular fatigue is also a common .symptom of dia- 
betes mcllitus; it contributes to the sedentary habits 
and tlic gain in weight while ap])ropriatc insulin ther- 
apy is apt to restore an adequate degree of jjhysical 
endurance. 

2. BASAL 2VIETABOLISM 

It seems to be the consensus of opinion that the basal 
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metabolism is not substantially clccreasecl in obesity; 
as a matter of fact, if calculation' is based. on Uie. ideal 
body weight, the basal metabolism of the obese apiicafs 
to be actually increased (89).' The available data, how-, 
ever,, are of relative value only because, they refer to 
unselected cases of obesity thfo\m together in one 
group, . irre.spective of their divergent pathogene-sis. 
Separation of the endocrinopathies from. the merely 
overfed, reveals a tendency ,to^yard a lower metabolic 
■rate'"(44). This applies not only to clear-cut cases of 
hypothyroidism which form only a small percentage 
pf the' obese .po])ulatibn, but particularly to the much 
, larger pituitary group. Xo'consistcnt changes are noted 
in obese patients with hypogonad or hyperintcrrenal 
background . , ^ 

3. {SPECIFIC DYNAMIC ACTION 

.• -The role. of the S. D. A. of proteins is similarly oh- 
■scured by the jirevalent mistake of stud\-ing the prob- 
lem oh an 'un.selected material. This e.xplains the con- 
troversy between those who claim that the S. D. A. . 
is decreased in obesity and those who found no essen- 
•tial difference between the S. D. A. of obe.se, normal 
or thin individuals. It is quite apparent that neither 
overfeeding nor the subsequent obesity will change 
the S. D. A.- of proteins. Ample evidence, on the other 
hand,. points to a significant decrease of the S. D. A. 
in- jiitiiitary deficiency, irrespective of whether the 
h 3 -popituitafy . patient is obese or emaciated (39), 
•Most of the earlier work concerning the relationship 
of tile. S. D. A. to pituitary disease by Plant (94). 
wiebesny (74), and others was rejected on the basis of 
wo later! contributions (61, 30). Johnston studied 6 
;ases of pituitary disease and found adequate heat pro- 
luction after ingestion of 300 Gm. of steak. The use 
)f,a large protein test meal, however, makes these fiiid- 
hgs mi.sleading, for differences in the S, D. A. be- 
:ome apparent onh’ if much smaller protein test meals 
ire .used, as for in.stance the white of three eggs (39). 
[''ulton.arid Cushing studied the S. D. A. on 21 cases 
if acromegaly, 32 cases of hypopituitarism due to pit- 
titar\' ' tumors, 10 cases of parahypophyseal tumors 
md 13 controls. The material, unfortunateh', is quite 
nie-sided ; it consists e.\:clusivel}' of tumors which 
na}' affect pituitary function in divergent wa 3 'S. A 
mitical review of this paper (35) has pointed out that 
he S. D. Ai is either normal or increased in the majqr- 
tv' of chromophile tumors capable of carr 3 'ing on the 
secretory function of the glandular tissue. Hypopit- 
uitarism occurs onty in the non-secretor 3 - tumors, pro- 
vided, that the growth destroys or produces atroph 3 ' 
of the anterior lobe. Studies performed first on a 
■group of 264 patients (39) and subsequenth’, on an 
. even larger material including several hundred con- 
trols (35, 44) have shown that with the technique of 
, a small -protein meal, the S. D. A, is significantlv de- 
creased or absent in cases of clinical Iwpopituitarism 
while a’ defiiiiteh' increased S. D. A. occurs in secretor 3 - 
pituitarv- tumors as well as in eunuchoidism or in meno- 
- pause in, which functional InTerpituitarism is demon- 
' strated b 3 ’ the increased excretion of gonadotropins 


in the urine. ' The inbreasc of the S; D. A. to a noniial' 
lever following prolonged organotherapy ofAiypoViit 
uitary jiatients is additional corroborating evideW of 
the views presented, (.39). . ; . ; 

The results of animal e.xpcn'ments are less clcar-clit 
Houssay (59) performed hypopin-sectomies rnth or 
without thyroidectomy aiid concluded that'the pituitary 
docs not influence the S.' D. A. in the dog, althou^di he 
concedes that this must not be the case in other speriei. 
Analysis of Houssay’s data reveals that the heat pro- 
duction increased in the Iwpophysectomized dog fol- 
lowing the intake of 300 Gm. of meat, yet the rise was 
less than in the non-operated controls. Tliat hy- 
pophysectomy in dogs does not abolish the S.' D. .4., 
particularly- upon ingestion of large amounts of mrat, 
seems to be corroborated by others (6). In other an; 
imals such as the rat, however, ingestion' of the amino 
acid glycin failed to produce the increase of metabolism 
which it does in normal animals; when the hypopliy- 
scctomized animals were treated with pituitary extract, 
normal dynamic effects were obtained, (27). 

In view of the admitted importance of species dif- 
ferences, the fact that hypophysectomy in the dog does 
not completely abolish the S. D; A. does not, justify, 
the unwillingness to credit consistent clinical findings 
which were obtained on several hundred patients. This 
reticence is even less justified in view of the well- 
established ■ influence of the anterior- lobe’ on metab- 
olism. This influence is exerted indirectly throu^jbe 
thyrotropic principle by mediation of the thyToid and 
directly by other pituitary factors, such'as prolactin oi 
the specific metabolic privciplc. of Collip, -ivhich.are 
both capable of increaising oxygen consumption in th- 
thyroidectomized animal (92. 102). 

The mechanism by means of which the pituitary af- 
fects the S. D. A. of proteins is not yet clearly under- 
stood. Most of the excess heat production probably . 
occurs in the liver, where metabolic activiries are stiniu- 
lated by the anterior lobe. Hence, the decreased or 
absent "s. D. A. of the hypopituitary patient express 
a functional disturbance of the liver — a, concept w 
in accord with Rowe’s (108) findings that liver hincUon 
is fretiuently impaired in pituitary disease. 
corroboration is offered by' the practically’ consisten 
increase of the. blood uric acid in hypopituitary , 

tiehts (44, 108, 122). • , 

4. "LUXURY CONSUMPTION” , . . . . 

Lu.xury consumption is a term used by Grafe, (46)i 
to describe the ability of the . body to dispose 
ceSsive calories bv an increased rate of oxidatioip , 
believes that the S. D. A. of food aitnulauvely n- 
creases in the course of chronic overfeeding. “ ^ . 
to respond with this cumulative-increase yields 
of fat -and constitutes one of the major causes 
obesity. Unfortunately, Grafe limited the meanitic, 
the" term, “luxury consumption” to the 
bodv to dispose of excess calories with 
the'S. D. A. and did not emphasizUthe '■ 

other- ways of consuming energy -ryhich, lUtK ti ., , 
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would lead to the conversion of . food into depot fat. 

XewhurcO (S-) coin]>leteiy rejects Grate’s luxury 
consuntpiion, iminh' because careful study of a single 
case of extreme subnutrition did tiot confirm the over- 
stimulation of metabolic activities by super-aiiineuta- 
tion. 

As this controversy is essentially related to the ' 
question of the S. D. A., it is c.lear that all endocrine 
factors capable of influencing the former, arc of equal 
importance in producing the cumulative effects of lux- 
ury consumptioii. Hence, insuthciency of the anterior 
lolic must materially decrease the ability of the IxKly 
to disjvjse of excess calories as the normal person docs 
successfully to prevent the deiiositioa of fat. 

.a. HEAT LOSS AX'D WORK EC0\•0^rv 

Grafe dttes not claim that luxury consumption is 
the sole stifety valve which prevents the accumulation 
of fat and emphasizes th.e greater economy in the cx- 
jK’uditurc of energy in the ohesc. 'I'liis was demon- 
strated iiy experiments on obese people trained to lift 
weight who accomplished their task with less caloric 
expenditure than reqitircd by control subjects of the 
same height and age. The saving of energy amounted 
to aixiut 2S'Jf (31), Long term studies also show ad- 
ditional eemomies of energy l)y the oliese: tlicir me- 
taiioh’sm .after physical work may isicrease to the cx- 
jiccted level in ttie heginuing; suhsequently. however, 
the mctalKilic activities slow <iown cuiisideraldy over 
a prolonged period of time so that the total heat pro- 
duction over the amihined period is dctiuitely less than 
in the controE ( 9 ). Contradictory findings, calculated 
indirectly on the basis oi still unproven assumiilions, 
were' obtained by X’ewburgh ct al. fW). Hernbardt’s 
( 9 ) fiiidfngs', on the other hand, arc in accord with 
the ohservation that heat loss from the uncovered 
body surface is lower in the obese than in normal 
controls, thus jjermitting additional .saving of energa' 
f81). 

Whether or not the endocrine glands play a role in 
the regulation of energy rcquirement.< hy ctirhing un- 
essential expenditure stich as he.at loss from the l)ody 
.surface, has never hcet! investigated. The regulation of 
Imdy tcmjtcmture and hetd loss from the body sur- 
face i.s primarily under the influence of the midlirain 
and the autonomic nervous sy.stem. but in view of the 
intimate interrelation of the latter with the endocrine 
sy.stem, hormonal influences arc certainly not negli- 
gible. Similarly, the cxjienditure of energy by mu.sclc 
^york dejjcnds upon compdex mctaI)olic jmucesscs in the 
contracting mu.scle tis.suc, which are closely linked to 
the metaholism of carljoliydratc.s. Physiologic main- 
tenance of the latter dei)end.s iipoti the well balanced 
function of pancreatic islands, anterior pituitary and 
both comj)onent.s of the adrenal glands. 'J'hi.s is home 
out hy common clinical knowledge; tines, mii.'-cular 
. weakness is an out.standing symptom of diabetes mcHi- 
lus and Addison’.s di.sease; it is apparently related to 
abnormalities in the utilization of carbohydrate by tlie 
muscle which can he corrected with relief of .symp- 
toms by admini.stration of insulin or cortical extract 


rc.spectively. Muscular strength and working capacity 
i.s- greatly influenced hy androgenic sterols while the 
effect of the thyroid honnone is also undeniable al- 
though its mechanism is still obscure. 

6. IXTERMEDIARV METABOLISM 

Cellular anabolism, i, c., the rebuilding of protoplasm 
for the replacement of losses sustained through con- 
tinued cataijolic processes, occasions coiisiderahle con- 
sumption of energy. The expenditures involved in 
these complex phenomena, unfortunately, have tiot yet 
been measurcfl. Hormonal influences wiiich regulate 
these processes, however, arc clearly demonstrable. 
'J'hus. ci-toplasmic protein is readily formed under the 
influence of androgenic sterols as demonstrated by 
retention of nitrogen, sulphur, potassium and phos- 
phorus. following the administration of testosterone 
(98). Some of the new tis.suc protein is produced 
at the expense of circulating j)!asma proteins (1. 127), 
l>ut this does not necessarily decrease the energy re- 
quirements for the svnthcsis of .specific cell ]>rotein. 
X'or is the influence of the thyroid hormone an cellular 
metabolism merely one of increasing the oxidation of 
ingested calories. Lack of thyroid hormone accounts 
for stunted growth, often readily relieved hy thyroid 
medication; the increased rate of growth plainly indi- 
cates that the thyroid hormone is needed, for Imilding 
new body substance. .Another convincing proof of the 
anabolic activity of the thyroid hormone is its effect 
ujion the differentiation of tissues as shown first on 
ladijoles ( 47 ). 

The growth promoting activities of the anterior pitui- 
tar}’ permit the same interpretation. The anterior lobe 
hormones increase not only the growth of the hones, 
but also tiic .size of the viscera which, on the other hand, 
deerca.^e after hi jjoplu’scctomy and increase again upon 
adequate pituitary substitution tberap)'. -Anotlier sig- 
nificant example of the anabolic pbenomena elicited by 
hormones is the case of the lactating mammary gland; 
the secretion of the breast gland is prcdicaleci on the 
combined efl'cets of the two ovarian hormones but 
eventually liepeuds upon the secretion of prolactin by 
the anterior lohc. 

More evidence is offered hy studies on tlie endocrine 
glands in case of sulimitritiou or overfeeding. Pro- 
longed suhnutrilion of tlic rat produces adrenal atrophy 
eomparahle to that obtained by hypophysectomy, yet 
tlie.se changes are readily repaired by pituitary substi- 
tution tberajiy (8fi). Thus the secretion of the anterior 
lobe shuts down in subiiutrition and its hormones, as 
well as those of the adrenals, thyroid and gonads fail 
to rarry on the jihysiologic stimulation of cellular anab- 
olism. Overfeeding, especially of fat and protein, 
rau.scs considerniilc increase in the size of the adrenal 
cortex associated with increased secretory activity; the 
latter is demonstrated hy the maintenance of liver- 
ghxogen stores in such animals even after a 24 hour 
fast (S3), This completes" the cycle; a food deficit 
decreases hormone output and depresses cellular life 
to a plane of lessened activity and expenditure, where- 
as overfeeding increases hormone secretion as a helji 
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to tlie tissues of flie boily to carry on a more active or 
even wasteful level of cellular metaholism. 

A further e.\ami)le of hormone influence ui)on syn- 
thetic activities of cells is offered hy the function of 
the thyroid, adrenals and gonads, for the maintenance 
of their structure and secretion depends u])on stimu- 
lation hy the trophic hormones of the anterior pituitary. 
Klahoration of thyro.Kin or of the sterols of the se.': 
glands :md adrenals is undouhtcdly an energy-consum- 
ing jiroccss which must he itreceded hy assimilation of 
Iiuilding material and further .synthesis in the cyto- 
])lasm of the secretory cells in order to form the coni- 
jile.x hormone molecules. Similar anaholic ])rocesses 
take ])lacc in the jiitnitary gl.and under the stimulation 
of various hormones which, if given in siiitahle do.sage, 
increase the oul])ut of gonadotro])ins, thyrotropin or 
adrenotro])in. 

C. niSTURH.AXCKS IN 'I'HI-: I'UNCTIOX Ol- 
Till-: FAT TISSUES 

1. UIPOPHILIA 

The "caloric” school is inclined to disregard the 
active particiiwtion of the fat tissue in the maintenance 
or increase of body weight and kjoks ui)on it as if it 
were a simple connective tissue loaded with fat and act- 
ing as a passive receptacle. Wells (124) has taken i.ssuc 
witli these views hy pointing out that not every fibro- 
blast is capable of forming adipose tissue since there is 
fibrous tissue which never produces fat cells. The spe- 
cific nature of the adipose tis.sue is strikingly demon- 
strated hy the formation of "glandular” fat organs. 
These lobular bodies are formed from capillaries and 
reticulum cells in a manner comparable to the formation 
of lymphoid tissue; the close relationshij) with the latter 
is further attested In- the tendency of fat tissue to rc- 
])lace lymphoid tissue. Wells concludes that the adipose 
tissue is part of the reticulo-endothelial S3'.stem and as 
.such partakes in its varied functions, even though the 
fat cells are quite distended with fat. 'I'o jirovc this 
contention e.xperimentally. Wells iioisoned dogs with 
pbo.sphorus or phenylhydra/.ine and obtained massive 
fatty changes of the liver, yet these livers o.xidizcd 
uric acid just as well as the non-fatty liver of the 
control animals. 

The functional activitj- of adipose tissue is .attc.stcd 
b\' the great variabilitj- of the fat stored : onlj- 609f 
consist of neutral fat while the rest is made up of 
phospholipids, cholesterol esters and other unidentified 
lipids in widelj- varying proportion (106). 

One of the important functions of fat tissue is to 
take up glucose from the blood and convert it into gly- 
cogen. Up to 7% glj-cogcn has been found in the fat 
tissue a few hours after a rich carboh\-drate meal, 
esipeciall}- following prolonged fasting (126). The fat 
cells take up glucose from the hyjierglycemic blood 
and either store it as gh'cogen or transform it into 
fat (3). Some of the glj-cogen is reconverted to glu- 
cose and released into the circulation or metabolized 
into lactic acid as shown by in vitro e.xperiments (57). 
Lactic acid is also formed in vitro b\- glycogen-free 
fat. tissue if glucose, galactose or fructose is added to 


the medium. In.sulin promotes thc.se metabolic activ- 
ities, c.siiecially the formation of glj-cogen f75, 111). 
'I'liC gl.vcogenopexic function of fat tissue apparently 
plays a role in the maintenance of normal blood sugar 
levels, for it drains the postprandial e.xccss of .sugar 
from the blood at a time when its o.xidation with the 
help of insulin is not yet in fidl swing. It .seems that 
adipose ti.ssue overloaded with fat is not capable of 
adequately removing gluco.se from the bkxid; this fail- 
ure woukl explain the hyperglycemia commonly noted 
in non-diabetie ol)ese .subjects which is readily cor- 
rected by weight reduction. 

'I'lic s])ecial lobular fat bodies store more gh'cogen 
than ordinary fat tissue; they .al.^^o ii.^c more oxygen 
in vitro while their K. Q. never rises above 1 (24), 
Large amounts 'of iobulated glandular fat tissue arc 
deposited in some animals, as for instance in the tail 
of the "broadtailed” sheep. .Amputation of this tail 
elicits a considerable rise of the R. Q. as a proof of 
the metabolic activities of this tissue (124). The gland- 
ular fat. on the other band, is far more resistant to 
dc|»Ietion than ordinary fat tissue; its refractoriness 
to particii)ate in energy production for the rest of the 
bodv practically equals that of a lipoma. 

'Pile human body also contains glandular fat tis.sue 
characterized by similar resistance; thus the sucking 
fat pads in the cheeks of infants remain practically 
unaltered even in advanced emaciation. Glandular fat 
tissue is jjarticularly cons])icuous in the cretin and, 
though resistant to starvation, readily shrinks upon 
administration of thyroid (124). 

The reticulo-endothelial cells, according to experi- 
mental evidence (40). are selectively influenced by 
hormones which cither stimulate or inhibit their func- 
tion as gauged by the storage of particles, cholesterol 
or bile ])igment. The specific effects of hormones upon 
thc.se cells ju.stify the view that the reticulo-endothelial 
svstem becomes a functional entitj- onl\- b\- virtue of the 
cimtrolling influence of the endocrine glands (34). It is 
logical, therefore, to assume that the adipose tissue, 
in view of its reticulo-endothelial origin, is controlled 
by the same forces. Clinical and experimental data 
suiiport the view that fat storage is subject to hor-. 
monal influences. Thus injection of in.sulin in the e.x- 
perimenta! animal as well as in humans promotes the 
deposit of fat ; similar effects are obtained by feeding 
or injecting cortical e.xtract (33, 119). The character- 
istic weight loss of the adrenalectomized animal can- 
not Ik; corrected even by forced feeding of fat (99, 

101 ). . . 

Several investigators have claimed that oliesit}- is 
due to a lipophilia of the fat tissue, the increased 
avidity of which in circumscribed regions would ex- 
plain the origin of localized fat deposits. The selecthe 
regional distribution of fat is quite common. In a study 
of 200 unselected obese patients, Rony (106) found 
marked localized deposits in 41 cases. The character 
of the distribution is, at least partly, determined geneti- 
cally; other deposits obviously develop under the in- 
fluence of the sex glands: predilection to the upper 
body is characteristic of the male and lower body de- 
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posits ot the female t}-pe. Acrciituation of the male 
or female hotly contattrs at the time of _ pubesecticc 
emphasizes the inlltiencc of the.' sex ' gland?. Si?iiilarlv. 
the lack of sex hormones in the ca.strate accounts for 
specific regional fat deposits. 

-T-ong ago, clinical experience associatetl .^elective 
accumulation of fat with v.arious endocHnopathics .such 
.a.s hypothyroidism, pituitary in.sufliciency or adrenal 
cortical hyperactivity, ’rhe.se .associations arc home out 
not only hy the varied symptonis indicative of the par- 
ticular cndocrinop.athy Itnt primarily hy therapeutic 
oli.-ermtion.' : e. g.. removal I'f a hyperactive cortical 
tumor is' followet! hy a return fU" nonnal body contours. 
Simikarly. thyroid or jnhiitarv .suhstitutioii therapy is 
likely to ermso a far hetter rc<li.strihution of fat than 
that nccnmplislied hy mere dietary weight reduction, 
'i’he signihcance of endocrine factors in the ahnormal 
dfstrihution of fat is admitted even hy those f2ri;i) 
who tlciiy ail endocrine influences in the nathog<‘!jesis 
of ohe.sity — a rather illogical atritndc. tov factors 
cap.ahlc of producing, c. g„ a hnffalo neck or fall monn 
face, .sliotikl tsnt l>c incongjetent to {)roniotc fat acetmut- 
latiou throughout the ktdy, 

'fhe regdon.'d accunuilation of fat is. in the opinion of 
^\’e}l^ 1 124). inlimateiy related to an abnormal fiinctitni 
, of the endocrine gbnds and particularly, to genital 
h\pop!a.sia. Wells .states emphatically that lobular fat 
i,s far more rvidespread in endocrine adiposity, espec- 
ially. of the hrimpliyseal type or in c;>stratcs ; other 
regional dejKJsifs in the tjhe.'c, however, display the 
histology of ordinary fat tissue. 

The classical example of regional li]>n]ihilia i.s the 
.syndrmne known as progressive lijiodvstropiiy. 'I'lic 
ahnomtal fat depo.sits arc usually limited to the lower 
half of the liody whereas the face. neck, and trunk 
may show ctmsidcrahle emaciation. Simultaneously, 
there i.? a definite fnere-'ise in the ha.sal melaholism. .-\d- 
ministrafiou of thyroid increases the emaciation of the 
tijiper part of the Itndy whereas the ohe.^e. lower half 
remains limouchcd hy the medication or may even 
accumulate more fat. This show.s clearly that fat tissue, 
though not ncoi>la.stic. may .still ignore such .general 
njc-lnbnJic stimuii iif: the thyroid hnrmone whi h is 
eticctive upon other tissues while the almnrmal fat 
remain? out,<ide the ga-ncraJ body economy. Refrac- 
toriness to thyroid medication is also occasionally ob- 
served in other case.s of obesity; it may dcveloj) in 
{XTsons who previoii.sly responded normalh' to average 
doses hy a loss of weight and increase in l)asai metab- 
olism. One of these refractory patients consented, for 
e.xfiermieiital purpose.?, to take up to 20 grains of 
L, S. 1*. thyroid fkiily without sustaining a lo,-..? of 
weight or an increase in pulse rate and basal metah- 
oiism. Similarly resistant are the trochanteric fat pads 
/ir “breeches" in hvjtogonad or menopausal women; 
they remain largely iinafFccted even after considerable 
weight reduction in- dietary means. 

2. FAT .MOBlLlZA’nO.R 

ikarticipation of the fat tissue in the general econ- 
omy of the Iwdy depend.? upon the availability of the 


'depot 4’ni. .Abnormal, i. c.. too .slow niohilization of 
fat in the. ohc.se was claimed on the basis that the total 
fatty acid content of the blood jda.sma dropped alioiit 
■iOep in obese patients who were kept on a low caloric 
diet for a period of S day.? whereas no comparable 
chan'ge.s occurred in normal controls (54), Abnormal 
blood fat curves following the intake of a fat meal 
were al.so observed ((A), ^'he alimentary lipemia is 
cither decreased or increased in ohc.sc [(atients; the.se 
cliangc.s in fat tolerance, however, seem to parallel the 
•sn.gar tolerance ( lOt)). 

Injection of piliiitrin is supposed to decrease or 
abolish the alimentary lij)cmia in iion-ohcse subjects 
wherea.s no such effects arc obtained in the obese f%), 
Pifuitrin also inliihits the iivpcrdiole.stcremia which de- 
vch'yps in obese patient? following the ingestion of 
cream (1.1). 

MyCiophyseclomized rats lose 28''A of tlicir body 
fat anti IP^f of body jn'otcin whereas identically fed 
controls lose no protein hut GO'/r of their body fat. 
'I'liis would indicate that the pituitary contrihuto.s to 
tlie mechaui.sm wliicli mobilizes fat from the depots in 
order to supply energy (6'5) — a view supported by 
the ohservatiou tliat repeated injections of anterior lobe 
e.xtracts protliice fatty livers, accompanied In- ketonuria 
and a <lecrea.sc of body fat in fasted rats (10). 

I'at mobilization is inflnenced als(> by the adrenal 
cortex, for phusphoi'iis |)nisnning in tlic adrcnalccto- 
mized rat fails to ])ro(lucc fatt\' liver, whereas fatt,y 
changes develop upon injection of cortical extract 
1 76 , " 121 ). 

Myperli)'cmia. i. c.. excessive molulization of fat in' 
diahetes or nephrosis rapidly decreases upon adminis- 
tration of insulin, hence it conk! he argued that hyj)c.r- 
lipcmia. at least in diai)etcs, dejx’nd.'. to a certain extent' 
upon the inadef|uacy of in.siilin supply. 

.3. FAT MK'rA ROUSM 

-Abnormalities of fat inctai)o!ism have iieeu noted 
in ol)esit}’ : the increase in ketone bodies which ordin- 
arily follows hyj«rvcntiia(iou or the intake of aikali-s 
is supposed to he ah.scnt (6.1). and the ketosis in the 
fasting state is reduced or absent in the majnrit}- of 
nhese patients ( 106). Contradictory animal experi- 
ments are elucidated by the work of Mcl-Cay and Sherr 
ril (77). which, unfortunately, is often misfiuotcd. 
These invc.stigators showed tliat fasting keto.si,s in the. 
nhe.sc is variable; it is markedly decreased in all , 
patients who present a definite endocrine history. ' in 
contrast to simple case.s of obesity in which kclo.sis 
i.s as .great or greater than in the non-ohesc. 'Phis 
wouki indicate that the obese endocrine patient is 
unable to mobilize fat rapidly in the fasting state, 
Contradictory findings of other investigators are 'cx- 
jilained by the fact that their material was unselected. 
The same explanation applies to discrepancies noted 
ill the study of alimentary ketosis. Increased ketosis 
in the obese was found, especially if the fat meal was 
preceded by fasting or a continued low carbohydrate 
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diet (63, 66, 70). Our own studies, performed on 109 
cases, showed the e.\pectcd ketosis in all controls as 
well as in some endocrinopathies, hut not in obese 
patients presentini>- clinical signs of pituitary instifli- 
ciency. Ketonemia was absent in 42 such cases so 
consistently that the “fat tolerance test” was recom- 
mended as a diagnosic aid in pituitary disease (41). 

The test is based on the e.xperiniental findings that 
the anterior lobe secretes a “fat metabolism” hormone 
which is active also in vitro (112a). Specially prepared 
anterior lobe e.vtracts elicit increase of blood ketones 
in the e.xperimental animal; secretion of this pituitary 
factor is stimulated by ingestion of fat (2, 80). The 
e.xcretion of ketone bodies in the urine after injection 
of pituitary e.xtracts was first claimed by Burn and 
Ling (19) and their findings were corrolwrated by 
subsequent investigations (12, 20). 

Ketosis is also influenced by the adrenal corte.x, for 
but little ketosis is observed in the adrenalectomized 
animal fed oil or poisoned with phloridzine. A large 
increase in ketone bodies develops as soon as a cortical 
extract is administered (125). 

Abnormalities of fat metabolism are also suggested 
by the increase in hlood cholesterol which develops 
after adrenalectomy: the hypercholesterolemia in the 
adrenalectomized, ns well as in the vitamin B deficient 
animal, can be prevented or corrected by injection of 
cortical extract. Intravenous injection of cortical e-x- 
tract in the rabbit causes a rapid drop of the blood 
cholesterol, which is due to the storage of cholesterol 
and other lipoids in the reticulo-endothelial and other 
cells (33, 101). 

D. WATER RETENTION 

The significance of water retention in obesity is 
generally recognized. A sudden increase in weight up 
to as high as 12 pounds m.ay sometimes occur premen- 
strually; the rapid postmenstrual weight loss accom- 
panied by polyuria, clearly shows the dependence of 
the increased weight on water retention. Even larger 
amounts of water are retained in some cases of alleged- 
ly simple obesity in which the gain in weight was slow 
and gradual. Most of the retained water shivs in the 
intracellular compartment, although an added increase 
in blood volume is not uncommon. Real edema is ob- 
served only if circulatory insufficiency develops in 
the course of e.xcessive obesity. 

Neither the cause nor the mechanism of this water 
retention is clearly understood. More often than not 
it is concomitant with the retention of sodium chloride. 
Thus, water elimination may be normal if investigated 
by means of the Volhard test; substantial retention is 
demonstrable in the same patient if Zondek’s salt tol- 
erance test is performed (37, 62). Salt retention 
alone, however, does not adequately explain excessive 
hydration of the tissues in all cases — so much so 
that we must suspect other influences which increase 
the capacity of the cytoplasm to absorb abnormal 
amounts of water. The source of the retained water is 
'obvious if the fluid intake of these patients is exces- 
sive, due either to unquenchable thirst or to acquired 


habit. Retention is also noted in jwtient.s who.'.e fluid 
intake is not above the average; it is apparently due 
to the marked oliguria. The urine output may lx; in- 
creased in the thirsty group of jiatients, yet it is 
still relatively too small to dispose of the excessive 
intake. In the absence of renal pathology or circula- 
tory disturbances, the retention of vs’atcr suggests hy- 
drophilia of the tissues. The hydropexic capacity of 
the, tissues is not nnifonnly increased througliout the 
body and may be limited to the subcutaneous fat tissue. 

'I'lie influence of hormones upon the regulation of 
salt and water metabolism is clearly established. Some 
hormones incre.-Lse diuresis by stimulating renal circu- 
lation while others, especially certain sterols, increase 
the secretory capacity of the renal cells by inducing 
hypertrophy of the renal epithelium. The diuretic 
cEcets of adrenalin and parathormone are espccklly 
powerful; the former is capable of overcoming the 
anuria of animals poisoned with uranium nitrate (53, 
85, 107). Parathormone is effective through mobili- 
zation of phosphates and chlorides; it was used suc- 
cessfully in the anuria of nephrolithiasis or in uni- 
lateral reflex anuria following traumatic injury of 
the other kidney. 

The renal output is small even in mild cases of 
hjpothyroidism but increases upon administration of 
thyroid, particularly in myxedematous patients in 
which the polyuria is associated with a substantial 
loss of weight. The diuretic effects of thyroid medi- 
cation are also apparent in simple obesity in which 
oliguria prevails in the absence of renal or cardi.ac 
disease. 

The substantial loss of water in adrenalectomized 
animals or .Addisonian patients can be prevented by 
.administration of sodium chloride and/or cortical 
extract. The loss of water after adrenalectomy cannot 
be explained merely by the increased elimination; 
some water seems to enter and remain in the intracellu- 
lar compartment. .Administration of cortical sterols 
and especially of deso.xycorticosterone, causes water 
retention accompanied by increased blood volume and 
blood pressure. 

Administration of estrogen often causes water re- 
tention ; this seems to explain the premenstrual gain in 
weight at a dme when the blood estrogen level is sup- 
posed to be highest. It is still an open question whetlier 
these estrogen effects are direct or mediated through 
the adrenals or other endocrine glands. 

The role of the pituitary in water metabolism is 
rather comple.x. The posterior lobe produces an anti- 
diuretic hormone, yet, subsequent to its administration, 
diuresis and elimination of chlorides increases. Lack of 
posterior lobe hormone, as in diabetes insipidus, is the 
cause of e.xcessive diuresis which can be curbed by 
administration of posterior lobe e.xtract. The latter 
is also effective in curbing thirst irrespective of its 
cause. Loss of water provokes secretion of the anti- 
diuretic hormone as shown in the adrenalectomized 
cat in which the anti-diuretic factor appears in the 
urine. Its e.xcretion ceases upon administration of 
cortical extract (82). 



Jour. D. D. 
rrjjRu-RKr. 1946 


ENnocRiNi; Aspects of OBEstrr 


51 


The posterior lohe is supposed to produce “nnti- 
diuresis” In-, its cttect on renal function. This view 
is not in n^Teenient with the ohserrnrion that the lior- 
inone nioliilizcs .sodium chloride from its depots (79. 
120). Particularly significant i.s the increase of scrum 
chloride.s follou-ing injection of posterior lobe extract 
in the nephrectoniized animal (S4). The.se and otlier 
available data indicate that the posterior lobe hormone, 
in addition to it.s renal effects, acts directly on the 
peripheral iissuc.s and increases their water content; 
as sixui as thi.s effect wears off. the retained water 
leaves the cytoplasm carrying along sodium cliioridc for 
sniisequent elimination by the kidney.«. The peripheral 
action of pitrc.ssin is clearly demonstrated by experi- 
ment.s on animals previously injected with india ink; 
after thi.s blockade of the reticulo endothelial .system, 
the posterior lolrc extract causes .substantial lo.‘;s of 
water by diuresis, instead of the expected antidiuretic 
effect.s (42). 

The function of the posterior lobe is closch' corre- 
lated with that of other endocrine glands wiiich regulate 
water metabolism; thus estrogen administration in dia- 
Ixrtes insipidus cntiscs sodium chloride retention and 
reduces the urinary volume, liven more important in 
tlie maintenance of the hormonal imiance is the anterior 
lobe of the pituitary from wiiich diuretic suhstancc.s 
can be e.xtracted (118). Conclusive evidence was of- 
fered by the observation that diabetes insipidu.s devel- 
ops only if the pathological lesion is limited to the pos- 
terior lobe and leave.s the anterior lotio undamaged. 
.Moreover, the polyuria of such patients may subside 
.shortly before dcaili, if the lesion of the posterior lobe 
encroache.? upon an<l destroys the anterior lolic (49). 
'J'he mechanism of the anterior lohe diure.sis is still 
controversial ; the diuretic effect was supposed to he 
linked to the thyrotrn;)ic factor because anterior lobe 
extracts failed to pro<iuce diuresis in the tiiyroidec- 
omized animal unless thyroxin was also given (128). 
Thyroidectomy, however, only reduce.^ hut does not 
aiiolish the polyuria in diabetes insipidus (26, 60). 

The cffc-cts of insulin upon water retention arc 
well known; they exjilain the mas.sive gain in weight 
which often accompanies institittiou of insulin tiierapy 
in the diabetic. Pohiiria and polydipsia decrea.se or 
cease simultaneously. Some of the water reteulinii may 
. he referable to the storage of glycogen hut the amounts 
of water involved in this process arc relatively small, 
it is not imjwoliable tjiat the hydrating effects of in- 
sulin involve the collaboration of other endocrine 
glands, c-specially the adrenals and pituitary. 

This sketchy account of hormonal influences upon 
, salt and water metabolism i.s in accord with clinical 
observations in various endocrinopathies as well as in 
obesity. Hypothyroidism and anterior lobe insuffici- 
ency' f.-ivor water retention; similar are the effects of 
overactivity of tJie po.sterior lohe. the adrenal corte.x 
and the pancreatic islands, as well as those of estro- 
gen in large dosage. Insufficiency of the posterior 
lobe, though conduci^'e to pohmrih, might remain 
asymptomatic or actually be associated with water re- 
tention if the lesion of the pituitary involves both lobes. 


The main contribution of the posterior lobe in such 
bilobar insufficiency is the retention of sodium chloride. 

The retention of salt and water, demonstrable by 
the low urinary output and by the retention of test salt 
upon performance of the salt tolerance test, contributes 
to the development of obesity, not only- in proportion 
to the actual amount of water retained. Clinical obser- 
A-ation suggests that retention interferes rvith orderly 
function of the skin and subcutaneous tissue,- for such 
patients are inclined to be “allergic” or susceptible to 
the rapid spreading of infectious processes. 

E. HEREDITY AXD CONSTITUTION 

The tlicory tliat obesity is based on constitutional 
factors (7) adds another word but hardly any new 
knowledge to our problem, although it cannot be denied 
that regional accumulation of fat seems to depend on 
somatic influences of definitely hereditary character. 

It is recognized Iw animal breeders that the ten- 
dency to obesity i? species-linked. Detailed studies 
in tlie obese yellow mouse have shown that hereditary 
ohcsitv follows Mendelian law.s. Yellow mice mated 
with ordinary wlutc .animals, produce a litter consisting 
partly of yellow and partly of wliite mice; identical 
feeding of paired animals from such a litter produces 
quicker weight gain in the yellow mice than in the 
while controls. Eat accumulation was outstanding sub- 
cutaneous]}' and intra-ahdominally. especially in the 
female atn’mals (22). 

Studies on identical twins have sliown that bod}’ 
weight is the most vtiriable of the anthropometric 
measurements even if the twins grow up in an identi- 
cal environment; the variability is greater if the en- 
vironment is dissimilar, yet the differences in weight, 
even under t!te jnost extreme circumstances are practi- 
cally negligible if com[)ared Avith the average weight 
differences in fraternal tAvins or non-tAvin siblings; 
this is conclusive evidence of the decisive influence 
of genetic factors upon body weight (91). 

Studies relative to tiic family background of obese 
patients almost always reveal that at least one of the 
parents is obese; moreoA-er, marriage between an obese 
and a non-oi)ese person produces children about one- 
half of Avhich arc obese and one-half are not (73). 
These repeatedly confirmed observations indicate that 
Mendelian laws gOA’ern the hereditary transmission of 
ohe.rity. Genetic studies on a large unselected material 
conclusiA’cl}’ shoAved that obesity is transmitted by 
dominant factors of which, at least, three arc operative 
independently (23). The genetic setup varies Avith the 
species; for instance, the hereditary obesity of tlie 
yellow mouse is transmitted by a single dominant gene 
Avhich simultaneously carries the yclloAv color. 

The genes of obesih’ account not only for the trans- 
mission of the tendency to accumulate fat but also for 
the selectiA'e distribution of fat, for clinical observa- 
tion has siiOAvn that fat distribution tends to be identi- 
cal in mother and daughter; the close resemblance be- 
tween parent and offspring Avas recently demonstrated 
by Rony (106) in 12 patients out of a group of IS. 
The similarity of regional fat distribution in identical 
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■twins, even though they may differ in weight, indicates 

■ that selective deposit , of fat is even more dependent on 
endogenous factors than Ijody weight. 

■ . The tissue.s or organs which carry the genetic fac- 
tors, are not yet identified. Dan forth (22) sugge.sted 
that tlie ovary may he concerned in .^ome way with the 
liereditary transmi.ssion of. ' adiposity in the yellow 
niou.se. Clinical observations favor' the assumption that 
the hereditary transmission of ohe.sitv* is linked to in- 
herited peculiarities of the endocrine glands. Thus. 

- ■ many cndocrinopathies are hereditary- or familial. 
• Graves’ disease, hypothyroidism, various pituitary 
syndromes, hirsutism of the hyjicrinterrenal type, or 
hypogonadism, characterized by eunuchoid Ijody build. 
• quite commonly occur in parent and offspring or in 
•; several’ members of one family. A careful genetic 
study covering several generations revealed that an 
: abnormality of the .sella turcica, the so-called closed 
.sella. ■ is .inherited on the liasis of a dominant factor 
(•114). This abnormality of the cranial lK)ne.s does 


this i.s, e.xemplified for instance by manife-sistifa' 4' 
hypermetaljolism and hyperglycemia in 'cases m 
pause and by the gratifying symptomatic rer.wme ef 
surfi paticuts to estrogenic therapy. .( ' V* ■' 

The endocrine 'irhplications: of the onset of. oleiLn', 
in • con\-ale.scence are less olndous. yet Ihev'Wofe' 
clear if we. recall the almost selective suiceptili&j 
of l)oth tlie adrenals and hypophysis to impairmcri hi 
the course of infections. Degenerative, dia'nges, db 
ajmscriited necroses or hemorrhages folloived liy ir!?-; 
stitial fibrosis have iieen noted at autopsy (32 'j, F':£, 
le.rions subsequently may give rise to comjiensEtcin" 
hyperjila.sia or formation of adenomas of either 'sccS: , 
tnry or non-.secretory type. Hence, the organic dianab. 
which develop in these glands in. the wake of sys’-tri:- 
ijifections. after massive hemorrhage, or surgioil tra:/ 
ma might Iiring about either insufficiency or-oifrarfiG 
ity; these functional disturbances, through a cotiisit 
chain of events, may ' lead to increased' fdbd, irffil 
abnormal metabolism or Ixyth. with obesity as the citai; 


not iiecessarily entail disease or abnormal function of tual outcome. 


tbe' pituitary, yet. the incidence of a closed sella is 
.so great in pituitary disease tliat its diagnostic sig- 
nificance cannot be ignored. 

, I'he available evidence favors tbe view that beredi- 
. tarV' transmission of oliesity and jiarticularly, of ab- 
normal regional fat deposits, is linked to genetic fac- 
tors- which determine both the peculiarity of the fat 
tissue and the abnormality of the endocrine gland.s. 
'I'lie transmission of obesity along Mendelian lines ex- 
cludes tbe assumption that the familial manifestation 
. of obesity is explicable by environmental influences. 

I'.' PRECIPITATING FACTORS 

The facts mar-dialled in sujiport of tlie view tliat 
endocrine factor.s influence both the regulation of 
energy expenditure and fat-tissue function are sup- 
ported by clinical observations concerning the onset of 
obesity. Gain in weight is occasionally insidious and 
fat accumulates slowly- and gradually in the course of 
‘ years. In other cases, the onset is sudden or the prog- 
ress of a slowiy developing obesity is strikingly ac- 
celerated. Such sudden changes are observed particu- 

■ larly in connection with: pubescence, pregnancy, lacta- 
' tion. amenorrhea, menopause, impotence, and finally. 
. convaie.scence from acute infections or major surgical 

procedures. The onset of adiposogenital dystrophy in 
- childhood frequently follows in the wake of tonsillec- 
tomy; data suggesting a relationship between the latter 
and involvement of the pituitary gland were presented 
• recently (38). 

The onset of obesity is commonly associated with 
events pertaining to the sexual sphere; one should not 
ignore the possible correlation with coincident emotion- 
al changes, eating habits, or jihysical activity, yet tbe 
, conspicuous revolution in the function of the ovary is 
. by far more significant; participation of the jjituitary 
and probably, of other endocrine glands, is also appar- 
ent. The changes in the incretory status, attendant to 

■ these critical periods of life, cannot remain limited to 
the sexual sphere v/ithout involving metabolic activities; 


According to the enumerated evidence. • cndoc®^'. 
factor.s are cajiable of interfering along the whole hx, 
with the processes of regulation which niaintaiti nnari.; 
l)ody weight and orderly distribution of iat (iqwt''. 
Hence, disease or inadequate functioij of the endKar: 
glands assumes a weightier role ih.tlie'pathogeriis.- "'.' 
obesity, without contradicting the fact that e-N-cfei:!?; 
overfeeding alone may produce fat deposits-if it sae; 
cceds in breaking down tlie compen^tory mcchawfta^. 
of the normal body. 

The frequency of frank cndocrinopathies or 
tional endocrine disturbances in obesit}"i.s rmich lO"* 
great to be accepted as a mere coinddence. ,The 
menf iias been made, however, tliat oliesitv 
the cause of the endocrine manifestations, tor 
crine symptoms such as menstrual di.'orders or 
arc often cured by mere weight reduction. 
he remembered before judging the nierit> oi t j 
gument that the careful e-xperimental • 

ters hormones in quantities proportionate ’ 
weight. ...As the physiologic hormone supply 
man liody obeys similar laws, it is logical to 
The hormones secreted by e. g.. the anterior .o^e 
use of a Iwdy weighing 120 pounds canno ! 
quirements if the weight of the same bM> 
to 200 pounds or more. Such a formidap.e 
obligations might easily exceed the limits 
adaptability. Substantial weight reduction re 
pituitary of this extra burden and feducte • 
requirements to a level which permits icsun , .. .^ 


ormal activities. ' - i 

Another a-spect of the .same problem is 
espon-siveness of the peripheral fat . 

timulation. Alctabolic disturbances ^ 

adocrinopathy may interfere radically in J, 
[factions, vet may lie readily adjusted i, , 

■ol. Thus', a mild diabetes 
•ithout insulin, a response 

le pancreatic origin of tbe disease. jj-egs'/'v 

• fallacious to deny the endocrine, pa * = . 
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obfsiiy because weight reductiou can lie nccomplisli^ 
by dietary means alone. Any diet so low in calories 
as to e.Kceed the limit.s of adaptability within Avhich 
energy e.\pencliture can he airtailed, nnist necessarily 
bring about mobiliaafion of depot fat and lo.s.s of weight. 
Excess fat can be disjKised of, however, just as ef- 
fectively without resorting to starvation diets if the 
endocrine factors arc given due consideration. This 
stat'enjenf is ba.sed on personal c.vperience with a large 
material including patients rvhose i>revions attempts 
at dietary weight reduction had tailed dismally whereas 
substatnial weight loss v.'as ohtaitied without starvation, 
by suitable endocrine therapy, Tlie abnormal regional 
fat distribution also yields far ])etter to the combination 
of diet and endocrine treatment than to mere reduction 
of caloric intake. 

’ vS i; M A R Y 

Idle re{>orts on anatomical change.s of the endocrine 
organs in ol.'esity are reviewed. 'I'iieir inconsi.^tency 
does iiot permit definite conclusions. 

Disctission of the data coiicerning the metabolic 
status of the oiie.se is handicajiped by the failure of 
lirevioiis investigators to separate “simple'' and endo- 
crine cases of obesity. Previous calculations of basal 
heat production were unnnndfu! of the variable u.xygen 
cun.sumption attendant to anabolic jiroccsses in the 
eytoplastti. 

Evidence is presented to show that the adipo.sc 
thsnc is not merely etigaged in the pa.s.'ive storage of 
fat hut plays an active tnetaliolic role. 
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Deposit of fat is the consequence of food intake 
beyond the limits of the body’s ability to increase 
energy consumption; loss of depot fnt occurs if the 
caloric deficit is greater than the ability of the body 
to restrain metabolic activities. The mechanism regu- 
lating the dit’crsified metabolic acrivities, including the 
sjieciflc dynamic action of proteins, luxury consumption 
and cellular auatolism, is controlled to a large extent 
b.v the endocrine glands. 

Tiie active ftinction of the fat tissue wliicli includes 
formation and storage of fat as well as its nioliiliza'. 
lion and metabolic utilization, is demonstrably under 
the influence of the endocrine glands. 

Retention of water and salt are important contribu- 
tory factors in obesity; o’iclence is presented indicating 
that salt and 5\'ater metabolism is regulated by endo- 
crine influences. 

A tendency to obesity and to increased regional fat 
dcpo.sits is Itcreditary. The genetic transmission of 
these tendencies is frequently associated with similarly 
inherited jicculiarities of the endocrine glands. 

The on.set of obesity frequently coincides 55'ith mani- 
fest changes in tlic activity of the endocrine .system or 
witli c\'ents likely to altect one or several endocrine 
organs. 

Weight reduction can he accompli.shecl by diet alone, 
jirovided the caloric intake is low enough. Better clin- 
ical results are olnained with less rigorous restriction 
of food intake if suitable endocrine therapy is added; 
regional fat deposits also yield better to such com- 
bined treatment than to mere dietary weight reduction. 
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CLINICAL MEDICINE 

' Mouth and Esoph.agus 

Tomli.nson, \V. F. and Wilson. T. A. ; Esophageal 
cardnotiia in Briiish IFrsf Indian and Pananianian 
Negroes. {Arch. Path., f. 39, p. 79. Feb. 1945). 

Esophageal carcinomas to the extent of less than 1% 
A in 591 women and 2.3^6 in 1564 men were found in 
negroes at autopsy. Carcinomas in general were found 
' ' in 197 of the men and SO of the women. Tlie e,sopha- 

. geal carcinomas thus constituted 1 7.7^0 and 6.39c rc- 
; spectively of the carcinomas in both sexes. In the male 
i only gastric carcinoma and prostatic carcinoma e.x- 
. i cecded esophageal carcinoma in frequency. Syphilis 
had a high correlation with the esojiliageal carcinomas ; 
5297 of the autopsy cases with these carciunmas had 
syphilis as compared with 8.79? in the general negro 
autop.sy population. — G. Klenner. 

t - - ■ ■ ■ ■ ■ - 

Bauer. W. H. and Fox, R. .4.; Adenoniyoepithelr 
ona (cyUndroma) of palatal mucous glands. (Arch- 
Jhth., V. 39, p. 96. Feb. 1945). 

Tumors of the palate were studied niicroscopicall)' 
in 6 cases. Although designated as “cylindroma” the 
tunors actually were associated with the parenchyma 
mo;e than with the hyalinized stroma cylinders. The 
autlors emphasize the proliferation of the myoepithelial 
celLs of the intercalated ducts. These m 3 'oepithelial or 
basfet cells fonn a stroma or strands arranged in 
ademmatous patterns. The hyalin substance is formed 
by caiversion of the fibrous stroma under the influence 
of sujstances from the secreting cells. The fibrous wall 
is tlie source of the branching fibrous stroma in the 
aggrep.tions of epithelium. The authors suggest that 
the pdatal tumors, which are not adenocarcinoma or 
“mixef; tumors”, should be designated as “adenomy- 
oepithe'ioma.” While it is non-cancerous, the tumor 
ma\- beiome malignant. — G. Klenner. 

Ktni,’ M. G. -• Epitheliomas of the palate caused by 
- smokinggf cigars tvifh the lighted end inside the mouth. 
(Indian \Icd. Gac., u. 79, p. 572, 1944). 

Cancer of the palate is common in the Northern 
Circafs. Investigation showed a peculiar habit of 
smoking vfth the lighted end inside the mouth. The 
epithelial, Ining of the palate undergoes leucoplakic 
changes at he site where the lighted end lies in ju.xta- 


position. Irregularly oval or crescentic ulcers develop 
which may undergo malignant change of the nodular 
or ulcerative tv'pe. On histopathologic examination tliey 
have proved to be true epitheliomas of the squamous 
t.vpe. From the recorded evidence, it takes a long time 
for the cancer to develop. Children of 6-7 }-ears begin 
to acquire this habit and the average age when the 
cancer shows is 42.5 years. — Courtesy Biological . 
Abstracts. 

Bowel 

Barker, C. S.; Acute colitis resulting from soapsuds 
enema. (Canadian Med. Assoc. J.. v. 52, p. 285, March 
1945). 

Immediajtcly after taking a soapsuds enema the 
patient, a woman, e.xperienced cramp-iike pains in the 
lower left abdomen and a sense of weakness in the* 
limbs. Serosanguinous fluid was passed. Large quan- 
tities of bloody fluid were removed from the rectum 
next dav. Roentgenographic evidence of an extremely 
irritable and spastic colon was obtained on a barium 
enema. Hot abdominal compresses, a low residue diet 
and sedatives were used until the patient recovered. 
The patient gave a negative reaction to a patch test 
with soap. — G. Klenner. 

Liver and Gallbladder 

Gillman, j., Gillman, T. and Brenner, S. : 
Fitamin A and porphyrin-like fluorescence in the livers 
of pellagrins, zoith special reference to the effects of 
a high carbohydrate diet and methionine. (South Afri- 
can J. Med. Sci., zr. 10, p. 67, Sept. 1945). 

In 60 adult and infant pellagrins 109 liver frag- 
ments were removed by biopsi- and examined by fluor- 
escence microscopy. In very fatty livers the vitamin A 
content of Kupfler cells was sharply reduced. There 
i.s a reciprocal relationship behveen the amount of fat 
in the liver and the amount of Vitamin A fluorescence 
in the Kupfter cells. The amount of fluorescence in 
the liver cells was greatl}' reduced in more than half 
of the cases examined. During the formative stages 
of the fat the fat globules in the liver cells tended to 
fluoresce constant!}-. During fat resorption the fluor- 
escence decreased. 

A red porjihyrin-like fluorescence was noted in liver ' 
cells in cases where iron pigment was bang activ- 
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f]ei)osiled. No A-itarnin A nuorescciice rotiki he noted 
in these regions. 

Afhninistration of large amounts of vitamin A to- 
gether witli a full diet did not result in as great an 
increase in storage of the vitamin i)y the liver as did 
administration of ventriculin in the same diet. Vitamin 
A in conjunction with the full diet aggravated the 
disease. 

'Pile fatty livers of two infant ijcllagrins did not 
respond to methionine. The fat was ah.sorl>cd after 
treatment with ventriculin. — II. I'riedman. 


K. Kaxti.v, B. Jv.. Duri.acukr. S. H. 
AXi) Pi:ti;i!s. J. P. : The lipids of srntin and liver in 
patients with hepatic disease- (J. Clin. Invest., te 24, 
p. 26.T Sept., 1945). 

The sernm lijnds were determined in itatients with 
diseases of the liver and jtancrexis, ;ind biliary tract 
obstruction. 'I'he lipids were fractionated into their 
major comjjonents in order to determine the c.vtent 
of variations of each. Sam))les of liver secured at 
aulo)).sy were also investigated. 

In 70 patients with liver or bile duct disease deter- 
minations of liver lipids were carried out on 174 
occasions. During biliary obstruction the total choles- 
terol and lijjid j)hos])hortis are elevated in the .sera but 
return to normal when the obstruction is relieved. 
The.se fractiotis are also high in theisera of j)atients 
with liver cirrhosis or infectious hepatitis. Hyper- 
itpemia is probably a product of biliary ob.slructiou. 

’in patients with portal cirrhosis the cholesterol 
and lipid phosphorus are normal or subnormtd and these 
fall as the disease progresses. In patients with liver 
hepatitis and in some patients with infectious hepatitis 
these lipid fractions are also low. Hypolipemia may 
be the result of e.xtensive degeneration or destntetion 
of the liver parenchyma. Neutral fat is seldom clev.ated 
in liver disease but in obstructive icterus and infectious 
hepatitis it may be greatly elevated but falls again when 
the obstruction is relieved or the hejtatitis subsides. 

The ratio of free to total cholesterol is ntost fre- 
quently disturbed in liver disease. In liver disease the 
ratio of phospholipids to cholesterol is greater than 
normal, ])articularly when there is a hyperlipemia. No 
definite beneficial effects were observed in a series of 
patients with warious hepatic diseases who tvere given 
cholin chloride and other lijjotrojjic substances. — -M. H. 
b'. Friedman. 


UacER 

Hiktox, j. W. : Subtotal gastrectomy in medically 
resistant ulcer. ^(jV. V. State' J. Med., v. 45, p. 291, 
Peb., 1945). 

Surgical intervention in ulcer should be carefully' 
restricted. Operation should not fte performed on pa- 
tients who do not obey orders about dietary regimen. 
Hemorrhage from an ulcer in itself is not an indication 
for surgery, particularly if the patient is under 45 
years of age and the hemorrhage can be otherwise con- 
trolled and the patient does not suffer severe pain. 


Voi.uur. U 
N'UMhEE 2 

fVhile penetrating ulcers should receive surgical atten- 
tion, this should not be carried out oti the basis of 
roentgenologic <liagnosis .'done. Pyloric slcno.sis in the 
absence of pain is likewise not an indicatirni for .sur- 
gery. Surgery shotdd be ai)plied to cases with uncon- 
trolled pain, to cases with pyloric s.tenod.s due to a 
previous operation, b/ cases with profuse bleeding if 
they are over 45 years old, and to true perforating 
ulcer cases. 'I'he site of anastomosis of the remaining 
pfirtion of the stomach to the intestine .should be chosen 
with care, 'i'he pylorus and duodenal cap should be re- 
moved v.'hen subtotal gastrectomy is performed. — 
I. M. 'I'liconi;. 


SURGERY 

-•Xiu.AKVA. 1. S. ; Surgical treatment of prolapsus 
recti in children after the method of Thiersch. (Pediat., 
I. Moscow), 1944, g. 29, 1944). 

Between 1940-4.1, 44 cases of rectal prolapse were 
treated in the ho.sijilal. Dy.sentery wa.s the cause of 
the pnilapse in 15 cases; chronic diarrhea in II case.-,; 
it devcloj)cd in 5 cases after whooping cough; it fol- 
lowed pneumonia and other infectious disetise.s in 10 
casc.s. Operation was performed in 35 cases, the meth- 
od of 'rin'ersch t/eing u.'-ed in all cases e.scept that a 
thick .>-ilk thread wa.s u.sed instead of a wire f wire was 
found to cause ugly .scar.s and fistulas). .After clcan.s- 
ing the lower ixjwel with enemas, with ether as an anes- 
thetic, incisions of alsuit 2-3 mm. length were made 
aUjut 1 cm. latendly from the anal orifice. A silk 
.string was then introduced with a Dechamps needle 
and led around the anus; under the control of an 
as.sistant's finger introduced into the anus the silk 
thread was tied and then the incisions .«utured with 
catgut. No complic.ation.s were seen to arise in most 
of the cases. .A mild relapse occurred in one case which 
is rejiorted. In some of the cases, .abscesses did develoj' 
and the silk thread had to be removed through the fis 
tula which developed. No further trouble occurred. 
There were 3 dcatits. Other methods of Iwth conser- 
vative and surgical treatment of rectal jirolajise are 
tiescribed and discussed and the 'riiiersch ojieratfan 
recommended as the simplest surgical intervention in 
cases which have failed to respond to conservaive 
treatment. — Courtesy Biological -Abstracts. 


Jakuoe, j. P. and Pratt, J. H.: Perforated gadric 
carcinoma treated by resection: report of case. (Froc. 
Staff Meet. Mayo Clinic, v. 20, p. 446, .\'oz'., 19t5). 

Perforation of a gastric carcinoma occurred 22 days 
before operation. Penicillin. 120,000 units, and sulfa- 
(liazine, 90 grains, were given daily : at operaion a 
large abscess was found involving the stomach aid the 
left lobe of the liver and c.xtending to the diapiragm. 
An adenocarcinoma was present in the distal tiird of 
the stomach. .About 70^ of the stomach was .'esected 
and gastrojejunostomy performed, h’ifteer grams 
crystalline sulfathiazole Avas placed in the jeritoneal 
cavity. Convalescence was uneventful. 

'rhe authors emphasize tliat the sulfadi.zine and 
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jjcniciilin inhibited development of complications that 
usually follow such operations so late after perfomtion. 
They believe that these two tlrugs permit more radical 
surgical procedures than were formerly believed pos- 
sible. — il. Id. F. Friedman. 


EXPERIMENTAL MEDICINE 

Sr.cKnTioN 

llor.r.AXDER, F. : Physiology of iitiicits secretion- 
(/. Xaf. Cancer Inst., z\ 5. />. 367, Afril. 1945), 

Various substances were applied to the mucosa of 
gastric corjius pouches when they u'ere not secreting 
acid. T'bese .substances so applied resulted in tbe .se- 
cretion of mucus. Clove oil gave mucus which had a 
peak pH around 8.4 whereas other substances, includ- 
ing 50-856^ alcohol and saturated solutions of ether, 
jfroduced a mucus which had a peak pH around 7. 
This was taken to indicate that the various irritants 
resulted in a secretion of mucus and in formation of 
a transudate and inflammatory transudate, the latter 
process being lea.'-t with dove oil. 

Snrears of mucus sh.owed microscopically various 
cells ami crystalline materials. Columnar cells were 
jtre.sent in large numbers. Mucus which is little con- 
taminated by e.sudate has a buffer caimciiy as high as 
84 nuTIiequivaleuts and a chloride concentration be- 
tween 57 and 186 milliequivaleiUs. Xeither the buffer 
capacity nor the chloride content of the mucus could 
be correlated with the pH values.- - M. H. F. h'ricd- 
mau. 


Absorttio.n 

Leoxards. J. R. A.vn Free. -A. H. : .4 note on gastric 
retention in one-hour, tzeo-dose glucose tolerance tc.its. 
{J. Lab. Clin. Med., v. 30, />. 1070. December. 1945). 

'J'he E.\ton-Rose test consists of giving the sub ect 
two 50 gram dose.s of de.xtruse thirty minutes apart 
and determining the blood sugar level at 0. 30. and 60 
minutes. This test is being used in many clinics in :he 
belief that it is more accurate than the single de.Ktrose 
test. 

Leonards and Free jter formed the test on 16 normal 
men, .After 60 minute.*^ they withdrew the stomach con- 
tents and anah-zed for dextrose. I'rom 38 to 62 g'ams 
dextrose (average 50 grams) were recovered from the 
stomach. Consequently the authors question (he ad- 
vantage gained by the administration of the sccoid dose 
of dextrose, since the stomach retains a similar amount 
and makes it unavailable for absorption during the tc.st 
period. — M. H. F. Friedman. 


IfAzr.ETOX. T. W. A.vu GoofREV. E. A. i\[. Absorp- 
tion of single doses of iron. (J. Phannacd. Ji.vpcr. 
Thcrap.. T’. 8.3, p. 158, february, 1945). 

Ferric ammonium citrate is less irritaing to the 
intestinal tract than is iron sulfate. Boh forms of 
iron may be absorbed u’ith effective rotdt.s without 
producing irritation. Absor]jtion from tie inte.stine be- 
gins immediately after introduction and s rapid, though 


not complete until about si.x hours. The presence or 
absence of food was not found to be a determining 
factor for absorption nor was the question of fatigue. 
The citrated iron was absorbed more rapidly in the 
males while the iron sulfate was taken uj) more rapidly 
in the females. The amount absorbed after a single 
dose was as great as that following administration of 
tlie iron in divided doses. — B. R. ,Adolj)h. Jr. 


Patiioeogv 

Lowry, J. V.. .Ashbum, L. L. axd Sebrei.i,, \V. IT.; 
Treatment of experimental Ireer cirrhosis. ( Quart. J. 
Studies Alcohol, z\ 6. p. 271, December, 1945). 

Albino rats were kej)t on a diet which results in de- 
veiopment of liver cirrhosis. In addition the animals 
were given 20% ethyl alcohol instead of water as their 
.source of fluid. Animals on this diet live to a maxi- 
mum of 1 13 days. .After 63 to 84 days on the diet the 
animals were subjected to lajJarotomy and sections of 
liver were remo\ed for study. Subsequently the an- 
imals were kept on the same diet but were treated by 
daily administration of large amounts of choline chlor- 
ide or were given an additional diet high in casein. 

During the period of treatment the gross and micro- 
.scojnc appearance of the liver were greatly improved. 
Therapy prevented further prog're.ssion of the cirrhotic 
process although there was no effect on the fibrous tis- 
.sue present. The histological picture of the parenchyma 
was greatly imjirovcd. — I. IT. Dougherty. 


Cos. .A. I. AND Barxes, V. R. : H.vpcrimental hyper- 
plasia of the stomach mucosa. (Proc. Soc. Exper. Biol. 
Med., T-. 60, p. 118. October, 1945). 

Guinea pigs were injected intramuscularly 3 times 
a week with 3 to 6 mg', histamine phosphate. The an- 
imals were sacrificed after 2 to 4 weeks of treatment 
and the number of parietal cells in the entire stomach 
' e.stimatcd from examination of rein-csentative standard 
seclioiES. 

W'hen the total estimated number of parietal cells 
were plotted against the body weight of the animal it 
was found that the histamine-treated animals had a 
greater number of parietal cells than the control an- 
imals. The authors believe this was due to true h.vper- 
jdasia and the result of protracted stimulation of acid 
gastric secretion with histamine over a period of 2 to 4 
weeks. — M. H. F, Friedman. 


Fiki.d, j. B., Baumaxx, C. A. axd ITxk, K. P. : 
Prothrombin acth'ity in rats zeith hepatic and other 
tumors. (Cancer Res,, v, 4, p. 768. December, 1944). 

Prothrombin time on 12.5% plasma was determined 
in rats with spontaneous tumors, induced tumors or 
inoculated ITexner-Tobling tumors. No prolongation 
was found as compared with normal rats of the control 
series. However, a mild b^'poprothrombinemia was 
found in rats with primary hepatic tumors. The ex- 
tent and duration of tJie low prothrombin were in- 
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fiuenced by the relative amount of normal liver tissue. 
Vitamin K had little or no influence on the hypopro- 
thrombinemia in rats with hepatic tumors. — N. M. 
Small. 


Patiioeocical Cheiiistry - 

, Recant, T., Chakguef, E. and Hanger, F. M.; 
Comparison of the cephalin cholesterol flocculation with 
the thymol turbidity test. (Proc. Soc. E.vper. Biol. 
Med., V. 60, p 245, November, 1945). 

This studj' indicates that the mechanisms respon- 
sible for the positive reactions in the thymol turbidity 
test and cephalin flocculation test are different. While 
the thymol test is generally positive in those hepatic 
diseases which also yield positive cephalin-cholesterol 
' flocculation tests, certain exceptions are notable, such 
as biliary cirrhosis and convalescent hepatitis. 

Fundamental differences in the mechanisms of the- 
two tests are shown when the effects of sodium chloride 
and lipid material are studied, as well as the reactions 
obtained on sera which have been separated bj' electro- 
phoresis or by ultracentrifugation. All thymol turbid- 
ity tests become negative if sodium chloride is included 
in the system: on the other hand the presence of saline 
has no effect on the development of the flocculation re- 
action. The presence of lipids is essential for the- thy- 
mol reaction but not for the cephalin flocculation re- 
action. Thymol-positive sera became negative if the 
lipids are extracted with ether, and became positive 
again on the addition of cephalin, crude, lecithin, or 
cholesterol. Albumin and gamma globulin fractions 
obtained by' electrophoretic separation of sera give 
negative thymol tests while the gamma globulin gives 
positive cephalin flocculation tests. Sera separated by 
ultracentrifugation showed that the positive thymol re- 
action was obtained with different layers than the 
flocculation reaction, depending on the source of the 
sera. — M. H. F. Friedman, 


Dick, A.; The cephalin-cholesterol flocculation 
reaction as a test of hepatic function. (Brit. Med. J., 
p. 182, February, 1945). 

The cephalin-cholesterol flocculation reaction was 
studied in 100 normal healthy subjects, 74 subjects with 
either hepatic or biliary tract disease, and 164 subjects 
with various ailments which were not hepatic or biliary 
in nature. The, author found that the sera from the 
healthy subjects gave negative readings at 24 hours. 
However, if the sera were read at 48 hours the results 
were 13% positive. Consequently readings should be 
made at 24 hours and not later. All cases of infective 
hepatitis and almost no cases of obstructive jaundice 
gave positive flocculation reactions, the degree of 
flocculation being in proportion to the severity of the 
liver disease. In hepatic cirrhosis and arsenical hepa- 
titis the tests were positive in about 33% and 66% 
of the cases respeedvely. — F. E. St. George. 


METABOLISM and NUTRITION' 

Aykroid, W. R. and Gapaeon, C. : Nutritional 
diarrhea, (hid. Med. Gas., v. 80, p. 88, February 
1945). 

The study was made on 54 patients in the Stanley 
Hospital in Madras. Chronic noninfective diarrhea 
without fatty stool was observed more frequently in 
females than in males. The patients had all subsisted 
on poor diets of rice. Improvement was striking in 
most cases when nicotinic acid was given intramuscu- 
larly, but it was effective only in mild cases of diarrhea 
when given orally. On returning to their homes and 
their poor diets* of rice the patients would suffer a 
relapse within a few .months. Associated with this 
nicotinic acid deficiency type of nutritional diarrhea 
were microcytic anemia, glossitis and hypochlorhydria 
or even achlorhydria. — F. X. Chockley. 


SoKAE, H. B. : Effects of some liver e.vtracts on the 
carbohydrate metabolism- (Arch. Intern. Med., v. 75, 
p. 324, 1945). 

River extracts were administered to groups of nor- 
mal rats. Some oi the extracts resulted in glycogenoly- 
sis, hyperglycemia and glycosuria. Apparently a factor 
is present in these liver extracts which is responsible 
for these . effects on carbohydrate metabolism. The 
factor is water-soluble, heat stable, diolyzable ; it is not 
a protein and is not identical with the antianemic prin- 
ciple. The extracts are more potent on parental than 
oral administration. — G. N. N. Smith. 


Eeeingek, P., Coueson, R. A. and Benesch, R. : 
Production and release of nicotinamide by the intestinal 
flora in man. (Nature, v. 154, p. 270, 1944). 


A considerable discrepancy occurs between the daily 
elimination of nicotinamide methochloride in healthy 
human beings and their daily intake of nicotinamide of 
current diets. “Sterilization” of the alimentary tract 
with '^ulfaguanidine resulted in a marked drop in the 
nicotiramide methochloride elimination. Succinylsulfa- 
thiazok likewise produced a sharp drop in normal and 
chronic''pelJagrins, whereas sulfathiazole caused no sig- 
nificant .grange and absence did not interfere with the 
nicotinanide metabolism. Nicotinamide given at the 
end of tie dosing period produced the usual rise in 
methochloride elimination. The responses to nicotina- 
mide admnistration were lower with oral doses than 
with subcu’aneous injection. Thus a synthesis and re- 
lease of th\ vitamin by the intestinal flora normally 
takes place this mechanism is impaired by bacterio- 
static agentsl and the gap between the dietary intake 
and eliminaticn of nicotinamide appears to be filled by 
nicotinamide produced and released by intestinal flora. 
The primary e'^ect of milk and maize on the intestinal 
flora is discusstd. — Courtesy Biological Abstracts. 
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Protein Deficiency in Man 

By 

MELVILLE SAHYUN, Ph. D. 

DETROIT, MICHIG.A^X 


"X^ALYUTRITIOX results from inadequate intake 
not only of proteins but also of other foodstuffs 
such as fats and carbohydrates, of essential minerals, 
and of dietary factors such as vitamins. It becomes par- 
ticularly widespread with decreased natural resources 
of foodstuffs brought aI)out by wars or b}' economic 
conditions. The term “malnutrition" is quite getieral 
and covers all kinds of dietary deficiencies. Protein de- 
ficiency is demonstrable not only among undernourished 
but among well-to-do individuals who, for some reason 
or another, have neglected their dietary requirements of 
j)roteins and accessory factors. 

So that we may fully appreciate tlie clinical signifi- 
cance of proteins and their degradation products, the 
amino acids, in disease, we must have a basic under- 
standing of their nutritional importance in health. The 
following table is based on the 1942 recommendation of 
the Food and Nutrition Board of the National Re- 
search Council. 


Tadec I 

DoUy protciu and caloric allozcanccs as rccom- 
mcndcd by lltc Food atid Nulrition Board of the Na- 
tional Research Council, in 1942* 


Children 

Protein 

Grams 

Calorics 

1 - 3 >ears 

40 

1200 

4 - 6 ) cars 

50 

1600 

7-9 ycjrs 

60 

2000 

10-12 years 

70 

2500 

13-15 >cars (girls) 

SO 

2S00 

13-15 years (boys) 

S5 

3200 

16-20 years (girls) 

75 

2400 

16-20 jears (boys) 

100 

3S00 

Man (70 Kg.) Sedentary 

70 

2500 

*’ Moderately active 

70 

3000 

” Very active 

70 

4500 

V^'oman (56 Kg.) Sedentary 

60 

2100 

Moderately acihc 

60 

2500 

Very acti\c 

60 

3000 

*’ In pregnancy (latter half) 

S5 

2500 

" Lactation 

100 

3000 


"^Slicrman, Hcnr> C,: The Science of Noiriiion. New York: Col- 
umbia Universitr Press, I943. 


Infancy and Adolescence. Protein requirements in 
infancy and adolescence are much higher than in adult- 
hood. This is obvious as proteins are needed not only 
for tissue repair and maintenance but for growth. 
Infants up to the age of one year require as mucli as 
3 to 4 grams of protein per kilogram of bodv weight. 
Since human milk is considered an ideal diet for in- 
fants. it ma 3 - be worthwhile to compare its composition 
with that of cow’s milk. 


Frederick Stearns ;ind Company Division, Sterling Drug Inc., 
Detroit 31, Michigan. 


Table II 


Composition of human and cow’s milk 



Human Milk 

Cottas Milk 

VTater 

S7.5 

87.0 

Protein 

1.5 

3.5 

Fat 

3.0 

4.0 

Milk sugar (Lactose) 

7.5 

5.0 

Mineral matter (Ash) 

0.2 

0.5 


An analysis of the compositioir of human milk in- 
dicates the ratio of 1 for protein, 2 for fats and 5 for 
carbohydrates. On the basis of 3 grams of protein per 
kilogram of body weight, the daily requirements of the 
primary foodstuffs and the caloric intake of an infant 
weighing 7 kilograms would be as follows : 


Table HI 

General diet for a 7 kg. infant 

Per kg. 


Protein 3 

Fats 6 

Carboh) drates 15 

Calorics 126 


Total Intake 
21 grams 
42 grams 
105 grams 
SS2 


During adolescence there is also a demand for high 
protein as well as for high caloric intake. Girls and 
bo\-s up to the age of 20 require a high protein allow- 
ance per kilogram of body weight for growth as well as 
for maintenance. Their need for fats and carbohy- 
drates is likewise high to allow for greater activity. 


Aditithood and Old Age. Man’s protein requirement 
after the age of 20 becomes fairly constant. However, 
his caloric intake varies rvith his activity. For moder- 
atcl\- active and ver\’ active men provision has been 
made (see Table I) for higher caloric intake b\’ in- 
creasing the allowance of fats and carbolu’drates. 

Man’s protein requirement in old age is not fully 
established. Some are of the opinion that owing to 
plr.'siological changes the daily protein allowance should 
be less than during adulthood, as in old age man may 
have defective or absent teeth, inadequate gastric and 
jiancreatic secretions, impaired absorption, constipation, 
and other physiological disorders. Under the circum- 
stances, if he cannot tolerate the ingestion of a suffi- 
cient amount of proteins for the maintenance of nitro- 
gen balance, senii-digested proteins or a complete 
amino-acid mixture should be administered to prevent 
nitrogen deficit. 


PROTEIN DEFICIENCY 
The early symptom of protein deficienc}' is negative 
nitrogen balance. Other physiological disorders which 
are also attributable to protein deficiency are: (1) 
Hypoprotcincmia, (2) Infections, (3) Edema, and (4) 
Nutritional Anemia. In this connection it is interesting 



60 


American- Journ-ae of Digestive Diseases 


V0LU.\fE U 
Number ) 


to note the recent report of Magee in the British Medi- 
cal Journal. He stated that failure in absorption is the 
essential lesion in starvation. ' Progressive decline in the 
efficienc}' of absorption increases with fasting time, due 
to a decline in the functional efficiency of the epithelium 
of the small intestine. There also occurs a slowness of 
the metabolic functions of the body. By prolonged 
fasting or famine the essential cells of the small intes- 
tinal walls are destroyed so that the oral administration 
of food at this stage is harmful and acts as an irritant, 
causing diarrhea and dehydration. The first step in 
the treatment of starvation should be to restore the 
structure and functions of the intestinal epithelium. 
This is best done by parenteral administration of amino 
acids and glucose, along with vitamins. 

One of the functions of the intestinal epithelium is 
to protect the body against infections, particularly 
against microorganisms that are present in the food. 
This in Magee’s opinion explains the frequent occur- 
rence of ulcers in the gastrointestinal tract. 

1. Hypoprotcinemia. The early stages of protein de- 
ficiency are not readil)’ recognizable b)' simple labora- 
tor}' diagnostic procedures. Values for hemoglobin and 
plasma proteins ma}' still be within the normal range. 
The only accurate measure is that of nitrogen balance 
studies. These studies should be made for several days 
under well-controlled conditions. Should they indicate 
a negative nitrogen balance, protein deficiency is evi- 
dent and immediate steps must be taken to correct it 
and to bring about at least nitrogen equilibrium. Thus 
protein deficiencj- ma}' e.xist in an individual without 
being accompanied by hypoprotcinemia. A loss of 2j/2 
grams of nitrogen a day represents a loss of 15 to 16 
grams of protein or appro.ximately 100 grams of tissue. 
Negative nitrogen balance is accompanied by loss of 
appetite, loss of weight and a general feeling of fatigue. 
When individuals have reached this stage they become 
alarmed at their condition and quite often attempt self- 
medication. Since plasma protein represents the albu- 
min and globulin content of blood, and the latter is 
about seven per cent of the body weight, a moderate 
loss in bod\' weight need not be demonstrable with low 
plasma protein. On the other hand, a decrease in the 
true value of plasma protein content of blood is of 
considerable clinical significance. Be it understood that 
protein is not stored in the body in the sense that fats 
and carbohydrates are. The protein content of plasma 
is in constant, d 3 'namic equilibrium with tissue proteins. 
'I'hus it is obvious that when the true plasma protein 
content is low there is protein deficienc}-. 

The term “true plasma protein” is used to denote 
the actual protein content of plasma when normal blood 
volume has been computed. Normal individuals may 
show “apparent” hj-poproteinemia with increased blood 
volume. On tlie other hand, hypoproteinemic individ- 
uals may show “apparent” normal values for plasma 
protein 'with decreased blood volume. 

2. lufcclious- True ly-poproteinemia is an advanced 
stage of protein deficiency and well indicates that not 
only is the serum protein level considerably below nor- 
mal but tissue jiroteins, or as some have termed them. 


“reserve proteins”, have suffered considerable losses. 

The two major types of serum protein are albumins 
and globulins. Observers in this field are of the opinion 
that the first effect of hypoprotcinemia is a lowering of 
the albumin fraction. Serum albumin is chiefly con- 
cerned with the maintenance of the colloidal osmotic 
pressure of blood. Therefore a decrease in the serum 
•albumin level brings about an alteration in the colloidal 
osmotic pressure system of blood, giving rise to nu- 
tritional edema and a general disturbance of tissue per- 
meability, This has been noted by numerous investi- 
gators and particularly by those interested in h\-po- 
proteinemia and gastrointestinal diseases. Edema of 
the gastric wall surrounding the stoma has been re- 
ported. Others have also observed a general distur- 
bance in the water balance system as well. This may 
well account for poor absorption of essential dietan' 
factors and minerals through the gastrointestinal tract. 

Prolonged protein deficiency accompanied by hypo- 
proteinemia also causes a decrease in the serum globu- 
lins. This is known as h 3 -poglobinemia. Of the dif- 
ferent types of globulins, gamma globulin is believed 
to be the one concerned with the formation of anti- 
bodies. Some have referred to it as the antibody globu- 
lin. To the best of our knowledge no chemical methods 
have as 3 'et been discovered for its quantitative esti- 
mation. 

Gamma globulin therefore plays an important role 
in imparting to the system resistance to infections. 
Studies have been conducted to determine the nature 
of its amino-acid composition. The following have 
been isolated and identified : arginine, histidine, tysine, 
C3’steine, methionine, tryptophane, threonine, tyrosine, 
serine, ltydrox 3 ’proline, and leucine. There are at least 
five indispensable amino acids among the constituents 
of gamma globulin. These essential amino acids have 
to be derived from the protein intake as they cannot be 
S3'nthesized Iw the bod}' except at the e.xpense of sacri- 
ficing other tissue jiroteins. On the other hand, the S3'n- 
thesis of C3-steine and C3’Stine depends upon methionine. 
If methionine is lacking or is not present in sufficient 
amounts, cysteine and C3’stine have to be incorporated 
in the diet. The synthesis of tyrosine depends on phen- 
vlalanine and unless phenylalanine is supplied in suffic- 
ient amounts to furnish the body with its own phenyl- 
alanine and with an abundant supply for the synthesis 
of tyrosine, the latter also has to be present in the diet. 

Globulin synthesis in the body therefore depends up- 
on amino-acid production. An abundance of gamma 
globulin in serum protein is necessary to increase resis- 
tance to infections. 

3. Edema. A study of the history of epidemics re- 
veals that under conditions of war, of imprisonment 
and of famine, nutritional edema has been found to be 
frequent and associated with beriberi. It has also been 
noted that this type of edema disappears when the 
undernourished inflicted with this disorder are given 
adequate food intake, rich in protein and vitamins. 

Rats kept on a low protein intake diet but given ade- 
quate amounts of other foodstuffs and accessor}- fac- 
tors developed edema. This obsen-ation was made some 



Jour. D. D. 
March, 1946 


Protein Deeiciexcy ix j\Iax 


61 


twentj'-seven j-ears ago and since has been repeatedly 
confirmed. Some of the animals that were used for 
this study developed lung infections and died. ImTiri- 
ably low serum protein level was noted. In this con- 
nection, it has been observed by some investigators 
that the fluid intake is of importance. They pointed 
out that if the fluid intake is reduced no edema develops 
even though the serum proteins are actualh' low. 

Experimental work on dogs that were kept on a low 
protein intake show that when edema develops, serum 
protein level is about 4 grams per 100 cc. On frac- 
tionating the serum protein it was found to contain only 
2 grams of albumin. In man 5 grams of serum protein 
is indicative of hypoproteinemia, since the normal is 
between 7 and 8 grams per 100 cc. 

4. Xidrilioiial Aiiciitia. Herein we are not concerned 
with a discussion of anemia, its etiology and treatment. 
However, we must recognize the intimate relationship 
that exists between protein and iron deficiencies. It is 
obHous that the main constituents of hemoglobin are 
proteins and iron. Thus an inadequate intake of protein 
for a sufficiently long period of time is bound to influ- 
ence not only plasma protein formation but also hemo- 
globin regeneration. 

According to Castle, nutritional anemias may be 
divided into two groups: (1) the direct or primary 
types, which are caused by inadequate diet, and (2) 
the conditional or secondary types, resulting from in- 
adequate utilization by the body of an otherwise com- 
plete diet. 

A decrease of gastric secretions, the development of 
achlorhydria, edema of the gastrointestinal tract, and 
other such disorders are frequent occurrences in sub- 
jects suffering from protein deficiency. These disorders 
doubtless interfere with the proper absorption of iron. 
Thus in this sense a vicious circle develops, and it be- 
comes imperative to correct the primary factors causing 
nutritional anemia by giving adequate amounts of pro- 
tein in the diet, as well as non-irritating iron salts, 
preferabty ferrous compounds that are soluiile at about 
neutrality. 

In a recent study on 50 unselected cases of anemia 
among a population of adult male Indians (17,000 
meat eaters and 1.188 vegetarians), the incidence, 
types and severity of anemia was found to depend on 
tlie meat content of the diet. Nutritional macrocytic 
anemia occurred only in vegetarians in this series of 
cases. Earlier, macrocj'tic anemia was reported in 56 
patients whose diets had been inadequate in animal pro- 
tein and in the vitamins of the B complex. 

The hemoglobin-forming properties of the various 
individual amino acids has also been studied in rats 
and it has been found that a combination of amino 
acids in as yet undetermined proportions is necessary 
for the synthesis of the protein molecule. Studying 
anemic dogs. Whipple and co-workers are of the opin- 
ion that histidine and phenylalanine in both their nat- 
ural and synthetic forms exert a definite influence on 
the regeneration of hemoglobin. 

Recent clinical findings indicate that hj-poprotein- 
emia and anemia common!}- occur in patients with 


gastrointestinal diseases. For example, in a series of 
97 cases of gastric carcinoma, 59 per cent of the pa- 
tients had hypoproteinemia and 70 per cent hypo- 
chromic anemia. 

By and large there seems to be overwhelming evi- 
dence pointing to the importance of adequate protein 
intake as well as iron for the correction of nutritional 
anemia. 

PROTEIN DEFICIENCY IN PREGNANCY AND 
LACTATION 

For many years the protein requirement of women 
in pregnancy and lactation has been the subject of con- 
siderable interest to investigators in this field. Their 
findings indicate that the pregnant woman should re- 
ceive 1.5 grams of protein per kilogram of body weight 
and the lactating woman. 2.0 grams of protein per kilo- 
gram of body weight. The 1942 recommendation of 
the Committee on Food and Nutrition of the National 
Research Council was 85 grams and 100 grams of pro- 
tein for the average pregnant and lactating woman, 
respectively. 

Recently several clinicians surveyed the food intake 
of various groups in widely separated areas and their 
findings showed that tlie average daily intake of pro- 
tein during pregnancy was about 66 grams. Such low 
protein intake is indeed critical and leads to marked 
disorders. Prolonged protein deficiency in the preg- 
nant woman not only impairs her health and brings 
about serious complications but endangers the general 
health of her offspring. It often results in serious in- 
juries that are at times difficult to correct in the short 
period prior to delivery. 

During the early stages of protein deficiency the 
pregnant woman is in negative nitrogen balance. Un- 
less this condition is recognized and corrected by ade- 
quate protein feeding to bring about not only nitrogen 
equilibrium but positive nitrogen balance, loss of ap- 
petite, loss of weightj dizziness and marked fatigue are 
bound to become erident. 

Some of the disorders resulting from protein defic- 
iency during pregnancy are well recognized. 

Hypoproteinemia and Edema. Loss of serum pro- 
tein arises from the depletion of tissue proteins. This 
decrease in the serum protein level, particularly the 
albumin fraction, alters the colloidal osmotic pressure 
of the blood and is probably the major causative factor 
of nutritional edema and one of the causes of the 
to.xcmias of pregnancy. 

Anemia. Anemias of pregnane}- are very- well known 
and have also been attributed to protein deficiency. It 
is believed that the prevailing hypoproteinemia, by 
bringing about an alteration in the permeability of the 
gastrointestinal tract, impairs the absorption of iron, 
of calcium, and of -vitamins. It is doubtful that the ad- 
ministration of iron and calcium medications and of 
■\-itamins, unthout increasing the protein intake, can 
correct such disturbances. Hy-poproteinemia must be 
corrected by the administration of whole blood, plasma, 
or amino adds or by increasing the protein intake. 
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Decreased Resistance to Infections. Since invariably 
on a protein-deficient diet the plasma protein level is 
reduced, both albumin and globulin fractions are also 
affected, particularly gamma globulin. The latter was 
shown to play an important role in imparting resistance 
to infections. In correcting protein deficiency it is ad- 
visable that the protein intake be gradually raised until 
the desired amount is reached. In addition, the carbo- 
hydrate intake must be adequate so that the absorbed 
protein will be spared for the wear and tear of the body 
and for the building of new tissues. In pregnancy 
there is a great demand by the fetus on the protein re- 
serve of the mother. This demand has to be met and 
can be supplied only by increasing the protein in the 
diet. During lactation the continued demands on plas- 
ma protein for the synthesis of milk are well recog- 
nized. The growth of the breast alone requires a 
storage of 17 grams of nitrogen. The human infant in 
its early weeks consumes from 1 to grams of nitro- 
gen daily. This is a great drainage on the mother and 
her protein intake has to be raised by 2 grams for 
every gram of nitrogen in the milk. Thus the high 
allowance of protein during lactation has been recom- 
mended as was pointed out earlier in this discussion. 

EXCESSIVE EXCRETION OF NITROGEN, AS 
IN BURNS. SURGERY, ETC. 

iloderate to severe injury invariably causes e.Kces- 
sive nitrogen deficit. This nitrogen deficit may be 
caused by (1) loss of actual tissues as in severe burns, 
(2) loss of blood or e-xudates from the injured areas 
as in severe wounds and bleeding ulcers, (3) increased 
catabolism following injury, (4) poor absorption 
caused by nausea, trauma, shock, vomiting, diarrhea, 
etc., and (5) tissue degeneration caused by disuse and 
reflex atrophy. 

Excessive nitrogen output has been observed in 
cases of severe burns, and amounts of 25 grams up to 
45 grams of daily urinary nitrogen have been reported. 
Such losses are indeed staggering and become more 
impressive when interpreted in terms of protein or 
tissue loss. For example, a loss of 45 grams of urinary 
nitrogen per daj’ represents a loss of about 280 grams 
of protein or approximately 1750 grams of tissue on 
the assumption that the protein content of tissue is 
about 16 per cent. In a recent issue of the Lancet, it 
was reported that the protein losses of a 60 per cent 
burn case involving the whole thickness of the skin 
amounted to (1) about 700 grams in the mass of skin 
and other underlying tissues destroyed, (2) 600 grams 
in the e.xudates, (3) 700-800 grams caused by cata- 
bolic processes, and (4) about 100 grams from atrophy- 
due to disuse. In other words, there was a total pro- 
tein loss of about 2200 grams and, in terms of tissue 
loss, 13,750 grams or appro.ximately 30 pounds. 

Excessive nitrogen loss has also been reported in 
cases of fractures and dislocations, and tissue losses 
have been estimated at about 8 per cent of the total 
body protein for the first 10 days after injury. 

Protein deficiency brought about by moderate to 
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severe injury' occurs so rapidly that hy’poproteinemia, 
edema, impaired functions of the gastrointestinal tract, 
anemia, liver damage, and decreased resistance to in- 
fections develop at a much faster rate than in malnu- 
trition. Most observers in this field are of the opinion 
that the maintenance of m’trogen balance during the 
first ten days after the injury is beyond control de- 
spite the administration of large amounts of proteins, 
amino-acid mixture or enzymatic digests of certain pro- 
teins. It is assumed that the nitrogen derived from the 
tissues destroyed and the prevailing metabolic distur- 
bances resulting in increased catabolic processes need 
to be eliminated. The nitrogen intake, whether ad- 
ministered parenterally or orally, cannot be fully uti- 
lized. under the circumstances to counter balance the 
nitrogen output. However, a high protein diet along 
with suificient caloric intake and the necessary acces- 
sory factors and essential minerals must be given to 
suppress, at the earliest opportunity, the existing nitro- 
gen deficit. Recently Croft and Peters demonstrated 
in burned rats that by doubling the protein intake and 
including one per cent dZ-methionine, nitrogen equi- 
librium was attained. 

The findings of Croft and Peters are indeed signifi- 
cant, but they' have not as yet been confirmed in man. 
However, they should stimulate clinical investigations 
on the quantitative indispensable amino-acid require- 
ments for man in health and ia disease. Obviously, if 
the protein of the injured tissue has among its con- 
stituents a higher content of at least one of its indis- 
pensable amino acids than is found in the amino-acid 
mixture given, then the amount of the latter to be given 
has to be doubled. To clarify this statement, let us 
assume that for the synthesis of a certain protein the 
cell requires a mixture of amino acids as found among 
the cleavage products of casein. In such a case one 
molecule of casein would be sufficient to furnish the 
cell with its amino-acid requirement to permit the syn- 
thesis of one molecule of its protein. However, if the 
pattern of protein of this particular cell calls for a 7 
per cent methionine, and casein can furnish only 3.5 
per cent of this amino acid, then to sy'nthesize one mole- 
cule of its protein would require either two molecules 
of casein or one molecule of casein plus the additional 
amount of methionine. 

Another factor that should be considered is the spe- 
cies requirement. The rat requirement of essential 
amino acids differs qualitatively and quantitatively 
from other spedes and particularly from that of man. 
In the burned rat there is damage to both skin and fur. 
The protein of the latter is well known to be rich in 
sulfur amino acids. .As to the skin, its characteristic 
protein is an albuminoid, which is also characterized 
by' its high sulfur content of which most is in the 
form of cystine. It has already been pointed out that 
for the synthesis of cystine adequate intake of methio- 
nine must be given. Casein or casein hydrolysate is 
relatively poor in this amino acid. It has approximately 
3.5 per cent methionine and a maximum of 0.4 per 
cent cystine, whereas the albuminoid of skin has about 
15 per cent cystine. 
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Protein deficienc}- has been observed to be prevalent 
among patients with gastrointestinal diseases, decu- 
bitous ulcers, ulcers of ^-arious other t}-pes, bypertby- 
roidism, cancer, hepatic diseases, and recent obsen’ers 
in this field are of the opinion that general surgical 
cases are prone to be protein deficient. The causes of 
protein deficiency in the surgical patient are also num- 
erous. There ma}' be imjiaired digestion, due to dys- 
function of the secretions of the gastrointestinal tract, 
poor absorjition due to edema of the gastrointestinal 
wall, obstructions, liver damage, renal damage, in- 
creased catabolic processes due to glandular disorders 
or infections, hemorrhage, diarrhea, etc. In their re- 
cent review, Lund and Levenson stated, “The estima- 
tion of the status of a surgical patient with regard to 
the presence or degree of protein deficiency is not 
simple. Tiie factors necessary for a critical evaluation 
are: (1) optimum weight of patient, (2) observed 
weight of patient, (3) plasma protein level, (4) plasma 
albumin level, (5) plasma volume, and (6) nitrogen 
intake and nitrogen output. In surgical patients, par- 
ticularly, one is frequently confronted by situations in 
which an aaite disturbance has occurred in a patient 
with chronic protein deficiency. When this happens, 
the acute changes maj- intensify or mask the chronic 
ones, depending on the direction of change.” 

It is therefore important that whenever possible pro- 
tein deficiency be corrected during the preoperative 
stage. Preferably this should be done by oral feeding 
of a high protein, high caloric and high vitamin diet. 
The food should be palatable and appealing, 
and every effort should be made to induce the patient to 
consume it. Should hypoproteinemia be in an advanced 
stage and should the diet act as an irritant, causing 
diarrhea, then parenteral feeding should be advocated. 
In general, it may be said that during illness there is 
lack of appetite. The parenteral administration of 
plasma followed by amino acids with adequate carbo- 
hydrates and vitamins should be attempted. The cor- 
rection of Inpoproteinenria renders the padent a better 
surgical risk. 

During the operative stage the surgeon is quite often 
concerned with the condition of his patient during an- 
esthesia. i\Iost anesthetics have a more or less definite 
effect on gljxogen distribution and hypergl^'cemia. 
Several invesrigators have demonstrated that ether an- 
esthesia markedl3' lowers the gh’cogen content of the 
heart of cats. Others have shown in the same species 
that it lowers muscle gl^'cogen and causes a consider- 
able mobilization of liver gl3’cogen with a rise in blood 
sugar. Barbiturates also have a marked influence on 
carbolwdrate metabolism. Recentl3'’ Casten reported 
that In-poproteinemia develops during anesthesia. 
^\'hether this is due to a shift in the d3mamic equilib- 
rium between plasma and reserve protein or to an 
impairment of the functions of the liver is not known. 
There is reason to believe that deep anesthesia does 
interfere with liver functions. 

H3-pergl3xemia following deep anesthesia is prob- 
ablv' caused 63' the stimulation of the adrenal gland 
and the mobilization of epinephrine. Physiological 


doses of epinephrine cause rapid mobilization of glu- 
cose from liver gl3’Cogen. 

Some eighteen 3'ears ago the author investigated the 
effect of deep anesthesia on blood sugar in surgery in 
the e.\-perimental animal. He noted marked elevation 
of blood sugar accompanied by glvcosuria. The ad- 
ministration of small doses of insulin caused a suppres- 
sion of gl3'cosuria and a lowering of blood sugar. 
There was also a marked improvement in appetite. 
The anesthesized operated animals that were not 
treated with insulin remained nauseated and in a stage 
of stupor for a longer time. They also refrained from 
eating their food. 

The parenteral administration of glucose or glucose 
and amino acids immediatel3' following anesthesia and 
surger3- is now a common practice. However, a con- 
siderable amount of sugar is probably Lvcreted in the 
urine. This can be controlled b3' the administration of 
about 5 to 10 units of insulin. 

Amino acids are glucogenic but the blood sugar 
mobilization occurs at a slow rate and over a period 
of se\'eral hours. The curve shown in Fig. 1 represents 
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Fig. 3 — Blood sugar formation following the subcutaneous injection 
of 1 gram per kilogram of a complete amino-acid mi^tture into 
rabbits. The curve represents the averages of the blood sugars 
of 10 animals. 

the averages of blood sugars of 10 rabbits that were 
given 1 gram of a complete amino-acid mixture (Par- 
enamine) per kilogram of bod3' weight. Unfortunately, 
this e.xperiment was not carried out for a sufficient 
length of time to determine the optimum rise and the 
return of blood sugar to normal levels. These results 
indicate that it would be advisable to control carboh3'^- 
drate metabolism after the administration of glucose 
or glucose and amino acids into surgical patients fol- 
lowing anesthesia. A considerable rise in blood sugar 
ma3’ be encountered under the circumstances, which 
does not enhance the feeling of well-being. In fact, it 
ma3' lead to the formation of acidosis and may explain 
the development of nausea and vomiting which has 
been obser\-ed b3’ clinicians. 

Recentl3' several investigators have noted a rise in 
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blood sugar in burn cases, and the degree of hypergl)’- 
ceniia was considered by some to l)e in direct ratio to 
the extent of the burn. This hyperglycemia was of 
several hours duration and in some instances of sev- 
eral days. In certain burn cases, high blood sugar was 


accompanied by initial decrease in carbon dioxide com- 
bining power and lactacedemia. These observations 
obviously indicate an acute disturbance in carbohydrate 
metabolism and strongly suggest the judicious use of 
compensatory amounts of insulin under such conditions. 
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Abdominal Pain In Pneumonia 

By 

HARRY GAUSS. M D. 

DE.V\ER, COLORADO 


R eferred abdominal pain sometimes occurs in 
pneumonia. When it is present, it becomes an 
important sj mptom because it focuses attention on the 
digestive tract, thereby tending to cause errors in 
diagnosis. 

Thoracic pain occurs in eiglity percent of patients 
n-ith pneumonia, while abdominal pain occurs in eight 
percent of these patients, according to Cliatard (,1). 

The appearance of thoracic pain in the earl_\ stages 
of pneumonia is a helpful sign, because it directs atten- 
tion to the respiratory tract, therein aiding in the in- 
terpretation of the disease process; while the appear- 
ance of abdominal pain distracts attention from the 
pulmonar} tract and focuses it on the digesti\e tract, 
and so may giie rise to confusion. 

Thoradc pain hears a definite embr}ologic, anatomic 
and neurologic relationship to pneumonia, hence its 
appearance is to he anticipated; but abdominal pain 
hears none of these relationships. Its appearance is a 
ph} siologic surprise and it becomes a problem for study 
and consideration. 

Although abdominal pain occurs in about eight per- 
cent of patients with pneumonia, jet in most of them 
the abdominal distress presents little diagnostic diffi- 
culA for it is easily recognized as a functional djs- 
jjepsia re'iuithig from the to\eima. The djspeptic 

Department of Medicine, Unitcrsitv of Colorado Read before 
The Colorado Tuberculosis Association. 


s} mptoms commonly encountered are loss of appetite, 
diffuse abdominal pain, meteorism. distention, flatu- 
lence, distress after eating, constipation, sometimes 
nausea and \omiting. 

However occasionalh’, the abdominal pain and other 
associated sj mptoms ma\ be so violent as to over- 
shadow the thoracic s\ mptoms. In these cases the di- 
gestne s\ mptoms may become so pronounced and so 
sharply localized that they may simulate acute surgi- 
cal crises of the abdomen, as appendicitis, cholecystitis, 
peptic ulcer, intestinal obstruction, etc. Indeed several 
iiriters ha^e stated that patients with pneumonia ha\e 
been operated on for supposed appendicitis or other 
acute surgical crises of tlie abdomen when the entire 
sjndrome proted to be referred pain from the lungs. 

Thus, Broun (2) states that the acute abdomen 
simulating appendicitis may be met in central pneu- 
monia. Xorris (3) states that patients with pneumonia 
hare been seized with sudi \iolent abdominal pain 
accompanied uith rigidity of the abdominal muscles 
that a laparotomj has been performed for supposed 
appendicitis when the peritoneal caiitj proved to he 
entireh' normal and pneumonia was found to be the 
cause of the abdominal disturbance. Reiman (4) 
states that the pain in pneumonia niaj' he referred to 
other parts of the trunk, and maj suggest acute appen- 
dicitis and unnecessarj operations har e been performed 
as a result. 
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In studjang the literature, one finds these and other 
general statements about the referred pain from pneu- 
monia simulating acute abdominal crises, but the re- 
cording of actual cases is rare. 

For a number of years, we have been interested in 
the problem of abdominal pain and its bizarre mani- 
festations. We have long recognized that the abdomen 
is the barometer of the body, that it tells of trouble 
but does not alwaj^s locate it; that the cause of abdom- 
inal pain may originate either within or outside of the 
abdomen; that the severitj’ of the abdominal pain is no 
inde-x of the location or of the cause which gives rise 
to it, that the most -vdolent types of abdominal pain 
may originate from causes either within or outside of 
the abdomen, and the same holds true for mild types 
of abdominal distress. 

Pneumonia is but one of a number of conditions 
located outside of the abdomen which is capable of 
producing digestive disturbances. Among some of the 
other extra-abdominal causes for abdominal distress 
mentioned recently in the literature are the following; 
psychic disturbances, disorders of the central nervous 
sj'stem, diseases of the cardio-rascular system, the on- 
set of pulmonaiy tuberculosis, disorders of the renal 
system, diseases in the pelvis, anorectal disease, epil- 
eps}’ equivalents, etc. Some of these extra-abdominal 
causes for abdominal pain, we have discussed else- 
where (5, 6, 7, 8, 9, 10), 

Pursuing our interest in the bizarre causes of ab- 
dominal pain, we have encountered a number of in- 
stances of abdominal pain due to pneumonia, where 
the gastrointestinal tract was found to be essentially 
normal and the pain apparently had its origin in the 
pneumonic process. 

CASE I. Lobar Pneumonia Simulating Acute Appen- 
dicitis. Laparotomy with Recovery. 

W. G., a white adult male of 55 years was admitted 
to the surgical ward of a local hospital because of acute 
abdominal distress in the right lower quadrant of the 
abdomen several days in duration. During the past 
twenty-four hours, the pain had become quite sharp. 
He was nauseated and he vomited when he attempted to 
eat. He felt warm, complained of a slight headache. 

The abdominal pain had become so sharp that it 
caused him to lie down with his legs drawn up, in 
which position he felt less pain. 

Physical examination showed a white male, well nour- 
ished, acutely ill, weighing 160 pounds, 5 feet 9 inches 
in height; his temperature was 102, his pulse was 100, 
his respiration 22, his blood pressure 110/64. 

The heart borders were normal, the rate rapid, the 
tones were clear. The lungs were resonant, the breath 
sounds were somewhat roughened at both bases, how- 
ever there was no distinct area of dullness in evidence. 

The abdomen was quite tense and did not relax well. 
The muscles in the right lower quadrant were board like 
in hardness, and there was distinct tenderness in Mc- 
Bumey’s region. The liver and spleen were not palpable. 
The reflexes were present, equal and exaggerated. 

Examination of the blood showed the R.B.C. to be 
5,640,000; the W.B.C. was 27,000; the hemoglobin ^vas 
845r, the differential count was polys 827c. lymphs 167-, 
transitionals 17 and eosinophiles 17- There was a trace 
of albumin in the urine, '.vith a few hyalin casts and 
some ■U’'.B.C.’e. 

X-ray examinations were not made. 

A diagnosis of Acute Appendicitis was made. 

A laparotomy v.'as sdvisod and performed. Tiic appen- 


dix and peritoneum were found to be normal on '• 
and subsequent microscopic examination. '■ 

A few hours after the operation his temperature rw--> 
to 104, the patient developed a cough, the respirafion 
became shallow and labored; dullness appeared over tht ' 
right lower lobe, also there appeared increased voice sad 
tactile fremitus and numerous moist rales. The prcserct 
of a lobar pneumonia was evident at this time. PenlciHis 
was given. The clinical course was typical of a losar 
pneumonia. Recovery was uneventful. - 

Comment. Patient W. G. exhibited a sjuidrome of 
acute abdominal pain and other sj-mptoros simulafin; ' 
acute appendicitis as an expression of the onset of a 
lobar pneumonia. The appendix was removed and found 
to be free of inflammatory changes. The abdominal pain 
was part of the digestive syndrome originating in ihs 
inflamed portion of the right lung. When the pulmonan-, , 
lesion improved, the digestive symptoms subsided. - ' 


CASE II. Lobar Pneumonia Simulating Acute Appen- 
dicitis. Laparotomy with Recovery. 

Miss D. H., a student nurse in a local hospital, was ad- 
mitted to the surreal section on May 7 because of diffuH 
cramp like pains in the abdomen, also she was nauseated, 
had lost her desire for food, was constipated and ached 
all over. Later in the day the pain settled in the right 
lower quadrant of the abdomen as a severe crampy pain 
which made it impossible for her to continue her dutis. 
Bej’ond her extreme fatigue and abdominal distress, she 
had no important symptoms. There was no cough, r.o 
pain in the chest, no shortness of breath. 

Physical examination showed a white j'oung woman, 
twenty years of age, weighing 95 pounds, measuring 5 
feet in height, apparently acutely ill. Her temperature 
was 103, her pulse was 120, her respiration was 26, her 
blood pressure was 96/50. 

Her throat was congested. The heart borders were 
normal, the tones were clear. The lungs were r«onaat,, 
the breath sounds were vesicular, a few scattered rales 
were heard, , 

The abdomen was rigid, tympanitic, with extreme ten- 
derness in McBurney’s rep'on. The reflexes were pres«i! 
and equal. v,,.' 

The urine contained a trace of albumen, the wfiuc 
blood count was 12,600 with 897 po^ys. lymphs an- 
27 mononuclears. ' 

A diagnosis of Acute Appendicitis was made. API«n- 
dectomy was advisrf and performed. The 
subsequently, showed no important changes on gross 
and microscopic examination. . ^ 

The following day, the patient manifested s 
and complained of pain in the right chest. Exammauo.. 
at this time showed impaired resonance over tne rig..' 
lower lobe, also there was present increased 
mitus, brcnchovesicular breath sounds and num - 
moist rales. The signs of consolidation FL 
also the respiration was labored and there was p - 
marked dyspnoea. 

The presence of a right lower lobar 
e\ident at this time. Sulfathiazole ^iven. ■ 

tient ran a typical pneumonia course. The 
on the fourth day. Recovery from both the appenoec ■ . . 
and the pneumonia was uneventful. , 

Comment. Patient D. H. presented a sj-ndrome . 

dominal pain and other symptoms suggestive or a ^ 
appendicitis as an expression of a right lowi 

pneumonia. The appendix was subsequent^ J un ^ 

be free of inflammatory changes. The abdemma . 
toms were referred from the PU^sno"?P' ''‘■^,1, Iv rc- 
were functional in character, and subsided w'lin 
cession of the pneumonia. 

CASE III. Lobar Pneumonia Simulating 
Obstruction. 

The following case of abdominal pain in 
simulating intestinal obstruction is of jjnc 

cause the abdominal pain occurred oil the oiy 
to that of the pneumonia. IVe are indebted w 
lenweber of Denver for this case_^reporL igjr,ed s- ' 

Mrs. B. G., a white woman of <0 ■ 

pain in the right lower quadrant of srri 

distress was several days in duration. ” [,ff is 

conriant in character and very annoying, caus . • 
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inks to her bed and send for her physician. At times the 
pain became quite shaiTi and stabbing in character and 
doubled her up with agony. The pain did not radiate 
in any particular direction, but remained confined to the 
right lower quadrant ct the abdomen. Nausea was 
present but no vomiting. She also complained of bloat- 
ing, belching and flatulence. The pain kept getting worse. 
The abdomen became distended and tense. All move- 
ments became painful. She became constipated and lost 
her desire for food. Otherwise she had no complaint. 
She had no ccugh, no shortness of breath, no pains in the 
chest. Her general health had been good. 

Examination showed an elderly white woman acutely 
ill. Her temperature was 102, her pulse 100, her res- 
piration was 26, her blood pressure was 106/54. Her 
face was flushed, her respiration was labored. Her weight 
was 130. her height 5 feet 2 inches. 

Her eyes reacted to light and accomedation, her throat 
■ was congested. The h'eart was ncrmal in size and free 
- of murmurs. The pulmonic second sound was accent- 
uated. the rate was rapid. Examination of the lungs 
showed dullness ever the left lower lobe with increased 
fremitus and numerous moist rales. The right lung was 
resonant and free of rales. 

The abdo.men was tense and tympanitic. In the right 
lower quadrant, there was present a roundish elevated 
mass which was tjanpanitic and \cry tender. The patient 
was unable to relax the abdominal muscles. 

The reflexes were pre.sent end equal. The uterus was 
small, senile, freely movable. The adne.xa were not 
palpable. 

The white blood count was 14.900 witli 82^r polys. 
The urine was within normal limits. 

A diagnosis was made of Left Lower Lobar Pneumonia 
and Probable Intestinal Obstruction. 

The patient was hospitalized. A flat plate of the ab- 
domen tvas taken. There was no evidence of intestinal 
obstruction, nor was there evidence of a perforated ab- 
dominal viscus when the patient was later examined 
by the barium meal. 

The patient was given sulfathiazolc and general sup- 
portive treatment. She ran a typic.al pneumonia course. 
The house physician's progress note at the time of her 
discharge from the hospital reads, “The patient was 
brought to the hospital becauso of pain in the right lower 
quadrant of the abdomen and a questionable mass in 
this region. Under sjanplomat'c treatment, it subsided 
and the symptoms cleared up. The pneumonia course 
was uneventful. The patient is discharged in good con- 
dition witli normal pulse, tempsrature, and a symptom- 
less abdomen.” 

Comment. Patient B. G. manifested an abdominal 
^mdrom'3 of pain, tympanitis, distention suggestive of 
intestinal obstruction as an e.xprcssion of a lobar pneu- 
monia. Of special interest is the contralateral relation- 
ship of the pneumonia to the location of the abdominal 
pain. The abdominal pain and the .symptoms occurred 
on the right side while the pneumonia was on the left 
.side. Pronounced meteorism which was quite evident 
in this case is a fairly comm.on sj-mptom in pneumonia. 
Kolmer fll) believes that its origin exists in the toxernia 
which' is present in the disease. However distention 
which is suiliciently severe and sharply localized to sug- 
gest an intestinal obstruction is less common. 

CASE IV. Lobar Pneumonia Simulating Gall Bladder 
Disease. 

Mrs. M. M., a white woman of 52 years, was seen in 
her home. She complained of a dull nagging pain under 
the right costal margin of the abdomen which was about 
four days in duration. The pain wms diffuse in char- 
acter and involved much of the right upper quadrant 
of the abdomen, although it tended to localize in the 
gall bladder region. It radiated to the epigastrium and 
the right scapular region. At times the pain would be- 
come quite sharp, after which it would become dull 
again. She also complained of loss of appetite. If she 
ate a hGa\'y meal, she became nauseated and would 
vomit. She felt bloated, belched considerably and wa.s 
troubled with e.xcessive flatulence. She was tired, fa- 
tigued easily, and felt warm. She had been told that 
she was having an attack of gall bladder colic. 

• Examination showed an acutely ill white woman lying 
on the right side with her kn’ees flexed. She was slightly 


cyanotic and dyspnoeic. She gave her weight as 125 
pounds and her height as 5 feet 3 inches. Her temper- 
ature was 102, her pulse 96, her respiration was 28, 
her blood pressure was 96/50. 

Her heart was normal in size, rapid, no mui-murs 
were heard, the pulmonic second sound was accentuated. 
In the right lung there was present an area of dullness 
extending from the second to the fifth interspace assoc- 
iated with increased voice and tactile fremitus, also 
there was present numerous moist rales over the entire 
right lower lobe. The left lung was essentially normal. 

In the abdomen, there was some spasticity of the mus- 
cles in the right upper quadrant where the patient in-, 
dicated tenderness. Tlie liver and spleen were not pal- 
pable. The reflexes were present and equal. 

The blood count showed the R.B.C, to be 5,200,000; the 
AV.B.C. to be 18,000. the hemoglobin to be 787c; and the 
differential to be, polys 8571. lymphs 14^ and eosino- 
philes ITt. 

The patient was liospitalized. 

An x-ray examination of the chest (see photograph) 



X-ray 61m of .Mrs. Xt. M. showing i ttiinguUc icei of almost homo- 
geneous density in the lateral portion of the right second and third 
costal intersp.iccs, apparently delineated by the interlobar fissure, 
indicating a pneumonic consolidation of the upper portion of the 
lower lobe. There is also present an infiltrative process in the median 
half of the right lower lobe suggestive of a pneumonitis of this 
portion of the right lower lobe. 

showed a triangular area of almost homogeneous density 
in the lateral portion of the right second and third costal 
interspaces, apparently delineated by the interlobar fis- 
sure, indicating a pneumonic consolidation in the upper 
portion of the lower lobe. There was also present an 
infiltrative process in the median half of the right lower 
lobe suggestive of a pneumonitis of this portion of the 
right lower lobe. 

X-ray examination of the gall bladder and gastro- 
intestinal tract made at the request of the patient at a 
later period showed these organs to be essentially nor- 
mal. 

A diagnosis was made cf Right Lower Lobar Pneu- 
monia. 

Subsequently the pulmonarj’ consolidation spread to 
inx-olve the entire right lower lobe. Sulfathiazole was 
given. Otherwise the treatment was symptomatic and 
supportive. No special attention was given to the diges- 
iixie tract. The digestive symptoms subsided about the 
time of the crisis on the fifth day. Recovery xvas un- 
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, eventful. The patient returned about six months later 
for observation and stated that she had been entirely 
free of her former gastrointestinal symptoms. 

Comment. Patient M.' M. manifested a syndrome of 
upper abdominal pain and other symptoms suggisstive 
.of gali bladder disease as an expression of a Icbar pneu- 
monia. The digestive distress -was clearly functional in 
' - character and the abdominal pain was referred in origin. 
' - Th'e digestive syndrome subsided when the pneumonia 
- .'.-improved. 

, , DISCUSSION 

Pain- originating in the pneumonic process of the 
lungs may be referred to the abdomen and thus simu- 
■ date acute abdominal disorders, as acute appendicitis. 

gall bladder disease, gastric irritation, intestinal ob- 
• stru'etion, as. well as other abdominal crises. 

In these patients, there may occur localized abdom- 
inal pain, nausea, vomiting, abdominal tenderness, 

■ tvrnpanitis, localized rigiditj', etc. 

There is u.sually present certain associated constitn- 
' tional symptoms, as high fever, rapid pulse, shallow 
^ ' re.spiration, leucoc 3 ’tosis. etc. These signs however are 
of little help in the differential diagnosis since they' 

: occur in both the abdominal crises and pulmonarj’ dis- 
orders.' 

Pain is the commonest symptom which occurs in 
pneumonia; also it is the symptom of greatest fre- 
: quency which occurs in disease in general. It is Na- 
ture’s warning sign of danger. Usually it indicates 
an, injury* of some kind and directs attention to the 
.particular region of the bodj* in which the injury is 
located. As such, it is a helpful symptom; however at 
other times the pain may be referred to a remote organ 
.or area. In these instances, the pain becomes a con- 
■ fusing manifestation of the disease which gives rise 
to it.. 

Although pain is a fairh* constant expression of 
disease, nevertheless it is safe to state that its exact 
. appearance is never the same twice. Its manifestations 
. are infinite. It varies in its mode of onset, its duration, 
its required stimulus, its severity, its distribution, the 
time relationship to specific metabolic activities, its 
'localizing power, its ability* to incapacitate, its response 
. to treatment, etc. ; in fact it is so variable in its mani- 
festations, that its- inteiqwetation often becomes a fine 
art. Other signs and s\*mptoms are subject to meas- 
urement by instruments of precision; but pain remains 
a psy'chic jdienomenon, conceived In* the jiatient and 
interpreted by* the physidan according to their own 
limiting values. There is no yardstick for pain; ])ain 
considered both subjectively* and objectively is a per- 
sonal reaction, psychic in origin and valuated by ex- 
perience. 

. Abdominal pain in pneumonia bears little if anj* 
physiologic relationship to the pneumonia that gives 
rise to it. 

Thoracic pain on the other hand, is to be e.xpected, 
because the surface areas in which it occurs are sup- 
plied by* nery'cs which come from the same spinal level 
that the inflamed lung tissue had its origin. 

Normally the lung refers its pain to the surface 
area ■(vhich is innervated by nerves which arise in the 
same spinal level in which the organ had. its en)br\*onic 
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ori^n. - This kerns to be the accepted explanatrin i'fir - 
the' normal distribution of referred pain. ' . 

But abdominal pain has no embryonic scgmenia! rei' ' 
lationship to the lungs, hence its occurrence scenii tn h 
a ph^’siologic paradox. ' * , - ■ . 

In a recent clinical study* of abdominal pain arbirc:- 
in the lesions of pulmonary* tuberculosis, yve consMert'-] - ' 
the toxic factor as a possible explanation to account ibr ; 
the production of the pain. 

In pneumonia, yve likeyvise consider the to.xic ' factor 
as the probable explanation for. the production of fe- - 
pain. As in tuberculosis yve observe that the W.xeaiLl ; 
of pneumonia consists of tyvo factors, a specific te-,;-. 
emia elaborated by* the pneumococcus and a non-specific ,, 
toxemia resulting from the general fever prncesf. 

That a specific toxemia' exists in pneumonia k'’, 
been suggested by* the yvork of Griffiths (12, 13). ; 
Dochez and Avery* (14) and others. In 1891. Griffitn* 
demon.strated in the urine of pneumonia , patients a - 
specific antigenic substance characteristic of the disca=f, '■ 
In 1917, Dochez and Avery demonstrated that thi:--*;- 
soluble specifically* reacting substance of pneunwny 
origin yy*as ])resent in the blood and urine of' patiek , 
suffering yy*ith pneumonia, that is yvas considered tfi , 
be toxic in character and that the presence of hfee- -. 
amounts of it yy*as considered to be an unfavdraHe, > 
jyrognostic sign. ' " 1 ’ ' 

The non-.specific toxemia results from the geiieraj 
fey*er process, according to Alacleod (15). host sr.d 
Taylor (16) and other yvriters. It produces certain 
chemical changes in the body. Tlie.'e changes - result W 
an increased destruction of protein as indicated y ; 
the increase in the output of the- uric. acid. - 

])urine bodies, proteoses, albuminoses in the urine, n*^.,,; 
1 ) 3 * the tendenc 3 * toyvards a negative nitrogen baance. 
further there is a tendenc 3 * toyvards acidosis, hi I c , 
case of pneumonia;, it has been specifically shown . 
Palmer (17) that there is excreted in the iirine a arg^ . . 
amount of organic acids. Further there' is a tem enc. . 
to a disturbance in the salt balance of the l)pd 3 A 
.an earl 3 * salt retentioti is folloyved later by an e.xcc. -i 
ioss and demineralization. - ' . , '■ 

Thus there ajipears to be ample prool t a , 

exists a toxemia in pneumonia. This toxemia ' 

up of toxic substances yvhich’are soluble an 
have been .shoyvn to be jircsent in ^he circii a 10 . 

the blood by Dochez and .A. very. Being j 

circulation, these soluble tcjxic substances are 
to all the viscera of the bod 3 * including t le 'is' -. 
tract yyhere some of them are absorbed. , _ ,^. 7 

As in the case of tuberculosis, yve jwint . ||,j, 
similar situation exists in this disease as a 
presence' of specific antigenic riibstance and n - r .. - 

fic toxic substances yvhich circulate in the , ; 

Further, it has-been pointed ..U 

that a similar situation exists in nephritis, y 
a re.sult of the failure of the kidneys to / 

nitrogenous yvaste products, urea and ot >e ^ 
sukstanccs accumulate in the .Idood ,U‘ , 3 ;. .i 

and some of the other sub.stanccs .diffuse. mt ' , N-ji 

gestivc tract causing toxic symptoms. . . .. 
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If urea accumiilatiiig in the digestive tract produces 
severe gastrointestinal symptoms, and a tuberculin-like 
“proteose” present in the active stage of tuberculosis 
i.-- cajiable of setting up digestive disturbances, then it 
is reasonable to suppose that the soluble toxic sub- 
stance elaborated by the pneumococcus which has been 
shown to be present in the blood stream may likewise 
initiate gastrointestinal symptoms as pain, nausea, 
vomiting, meteorism. flatulence, distention, constipa- 
tion. etc. 

The abdominal pain which occurs during the onset 
of pneumonia or during its course, we regard as a 
toxic expression of the jnilmonary disease acting on 
the digestive tract, 

Pottenger ( IQ) however believes that there is present 
a visceral reflex to account for the production 
of the remote symptoms. He jioints out that the bron- 
chi and lungs develoj) from a diverticulum arising in 
the upper part of the ])rimary gut, hence have the 
.«ame general innervation as the otlier i->arts of the 
enteral system. Ordinarily impulses from the lungs are 
transferred to the surface areas of the neck and chest 
supplied by the third to the fifth cervical nerves. 
However, it is possible for these impulses to be trans- 
ferred through their intercalated neurons in the spinal 
cord to the digestive tract to give rise to the gastro- 
intestinal symptoms. 

I'herc call he no question that it is theoretically 
possible to produce abdominal .symjnoms through the 
medium of the viscero-visceral reflexes; however, it 
must not be overlooked that the number of potential 
viscero-visceral reflexes is almost unlimited and an 
enthusiast could easily dispose of the whole subject of 
viscera! symptomatology through the all too convenient 
medium of viscerogenic reflexe.s. 

With a toxemia definitely shown to be pre.'^ent in 
pneumonia, we are inclined to consider the toxemia 
as the important factor in the production of the re- 
ferred abdominal symiUoms which occur at the onset 
or during the course of pneumonia. 


SUJIMARY 

1. Thoracic pain occurs in eighty per cent of patients 
with pneumonia, while abdominal pain occurs in eight 
per cent of patients with this disease. 

2. The occurrence of thoracic pain in pneumonia is 
a helpful symptom because it directs attention to the 
diseased organs, thereby aiding in their diagnosis; but 
the appearance of abdominal pain distracts attention 
from the disease giving rise to it. and so becomes a 
source of confusion. 

.3. Abdominal pain has little if any phy.siologic re- 
lationship to the pneumonia which produces it. It is 
a physiologic ]>aradox, 

4. Abdominal pain and other associated symptoms 
ma\ be so pronounced as to completely mask the res- 
piratory infection, and may simulate acute abdominal 
disorders, as acute appendicitis, acute cholecystitis, in- 
testinal obstruction, etc. 

5. The ability of referred abdomimd pain and the 
associated symptoms to simulate acute appendicitis is 
annoyingly real at times; and laparotomies have been 
performed as a result of this mimicry. 

6. 4'hc probable explanation for the production of 
referred abdominal pain lies in the toxemia which 
occurs in the disease. 

7. The toxemia consists of two factors, a specific 
factor elaborated by the pneumococcus, and a non-spe- 
cific factor resulting from the general fever process. 

8. \\’e regard the toxemia acting on the gastrointes- 
tinal tract as responsible for the production of the 
symptoms of abdominal pain, meteorism. flatulence, 
nausea, vomiting, distention, constipation, etc. 

9. The differential diagnosis between the acute ab- 
doniiilal crises and jjneiimonia is arrived at by a pains- 
taking consideration of all the available clinical ma- 
terial. 
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The Physiologic Use of Water In Constipation 

By 

JAMKS A. .^^cKK^'^■EV, M.DA 

' OAKI,AXD, CAUI'onXIA 


Tj'RiOI^I the death of Galen. 2dl A. D., to the appear- 
ance of Vesalius. there was no scientific profjre.ss 
in ItTedicine. Likewise we may add that the trctitnicnt 
of the , mo.st common digestive complaint, constipation, 
has adhered to medieval procedure more nearly lijan 
any affliction of the human race. 

Constipatio!! is only a symptom and. as usualh- con- 
sidered^ means the prolonged retention of the products 
of digestion within the intestinal canal hy reason of in- 
frequent or incomplete evacuations therefrom. It is 
.a symptom that has been found in connection with 
practically every condition of the human l)ody, both 
in health and with the multitude of diseased conditions 
which are encountered. 

Eehfuss (1) says that nearly half of the entire 
population is so affected. Letha (2) says that 90^^ 
of people are constipated at one time or another. 
Bockus (3) says that obstinate constipation is one of 
the most frequent conditions which the physician is 
called upon to treat, yet there is probably no other dis- 
order which is so often badly managed. Kehfuss (4) 
also stales tliat constipation is often a symptom of a 
functional rather than any organic bowel defect. 

The der’clopment, Anatoiny and the Physiolog}- of 
the Digestive tract are the necessary jircrcquisites. as 
Spencer (5) so aptly states, to a study of this con- 
dition. 

■Spiesmann (6) clas.sifics constipation’ as ; 

,1. Functional. 

(a) Disregard for habit time. 

(b) Sedentary habits and lack of proper c.xercisc. 

, (c) Insufficient water intake. 

(d) Deficiencies in diet, Bulk, Vitamins, Itfin- 
eral salts, etc. 

(e) Instability of vegetative nervous S 3 ’stem. 

(f) Endocrine. 

(g) Dj-schesia (Rectal constipation). 

(h) Coprostasophobia. 

(i) Psychic and nervous factors. 

•, 2, Organic. 

(a) Kinks, Adhesion, Anomalies of the colon. 

(b) Gastroenteroptosis. 

(c) Prolapse, Rectum or Sigmoid. 

, - (d) Organic dj-schesia. 

- . (e) Anal Patholog 3 % pectenosis, cryptitis, and 

Anal stenosis. 

•Sclnvartz (21) divided Functional constipation into: 

1. , Ascending t 3 'pe, h 3 ’pokinetic (Atonic colon). 

, 2. Dyskinetic type (Spastic colon). 

3. Dyschesia. 

Bauer (7) says that Atonic and Spastic types of 
constipation are largely abandoned. 

- THigliland Clinipt ' ' 


A .study of this nature, naturally, could not include' ' 
such conditioms as acute appendicitis dr other gro;; . 
pathological conditions of the digestive tract dr me-,' 
chanica! ob.sf ructions. It would be limited to' those'- ; 
pcr,«ons having a practically intact digestive system. In t 
other words, wc may well say ‘'Essential Constipation.” 

Barker (8) sa 3 ’s; — ‘‘Some rases of coiistipatidn 
appear to be due to an over utilization of the intestiat! 
contents, with too good ab.sorptive powers re.-mltirg ; 
in lessened fluid in the intestine, with insufficient chetn- ; 
ica! stimulus to the niotilitc* of the intestinal rvall,” ' 

Maher (9) says: — “An excessive' den.'^it}’ of mu-' - 
cons i)rotectivc film in the intestine jwevents adequate ir- 
ritation of tlic intestinal wall by the fecal mass.” keh-', 
fnss (10) says: — “It ma 3 ' be accepted, as proved that 
water in the licalth 3 ' adult is an active gastric stimulant 
and it would seem that water' could best further the 
digestive j»lan when taken with meal.s." Cbwgill and.. 
Anderson (11) state that “It is prjssible that the degree 
of hydration of the individual e.xcrts some influence on , . 
laxation." Adolph (12) states “Water taken with other ■, 
anabolic materials mny }>c retained — that water taken - 
with meals is .alone destined to lx: a part of the body 
stmetnre.” Bargcn (13) sa 3 's: — “The iin^rtance,. 
of fluid int.ake in the man.agement of constipation ran- 
not be overemphasized." Bockns , (14) says:-r 
undue inspis-sation of feces and the developiiient of -, 
constipation is encouraged b 3 ' an insufficient- intake of 
water." Rchfuss (1.3) sax’s: — “An .animal .may lo=e 
all its glycogen and fat, one-half of its protein dn ,.; 
still live, but if it lost one-tenth of its water, it died- 
Fatty infiltration of the liver results when ani^pal iS';; 
deprived of water.” Spencer (5) says: — .“Rapid re-., 
alisorirtion of water or deficient intake of .rrater may 
produce a concentration and drying of the fecal 
to the e.\lent that it becomes a poor stimulant of ,t:. 
defecation refle-x." 

The clinical dictum, that we must not drink . 
at meal time because this fluid dilutes the dips ve , 
Juices and thus delays digestion, has been Amp y 
proven by Hawk (16), Ivy (17), Neilson (lb).®"; 
many others. • i i 

Not only does the water taken witli meals stiniu a p 
the activities of the saliva, and the gastric - 

there is ample evidence that digestion and abso^ , 
in the intestine are likewise favorably influence 
water is taken 'between meals, there, is. the .-p-gjj’ • 
ulus of gastric secretion' but tlierc is notliing to 
therefore, in order to obviate the economic wp 
proper time for the normal person to dqn’; ■ 

would seem to be at meal time. Rchfuss (15).. 

In this connection, it would seem proper to 
.some of the properties' of water in relation ■ ••.‘r’i 

fulness ih the body’ as' outlined by Barborka-(., j 
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1. A Solvent. 

2. Absorption of food. 

3. Transportation of food. 

4. Excretion of waste. 

5. Keeps materials in tissues in solution, so that 
chemical reactions can take place. 

6. Regulates Salt concentration. 

7. Regulates body temperature. 

The water supply of the body : 

1. Water taken as such. 

2. Poods rvith water content. 

3. Oxidation water re.sulting from oxidation of the 
H. of Carbohvdrate. Pats and Protein. A diet of 
1/6 P., 1/3 F., 1/2 C.. 100 Cal. yields 12 gm. 
oxidation water. 

The water output of bod}’: 

1. Urine (varies). 

2. Feces 60-120 gm. 

3. Sweat ^ — Resting body, 935 gm. 

4. E.xpired air. 

5. Sputum, Sperm, iMenstrual fluid, Nasal secretion. 
Tears. 

The blood being fairly constant in water content, 
76-81%. 

The process of digestion of food of all classes. Car- 
bohydrate. Protein and Fat, is es'-entially a matter of 
hydrolysis, that is. water is added to the food and to 
that cleavage that is insoluble, water is again added, 
plus digestive juices, this j)rocess being repeated until 
all the digestible food is prepared for absoqition. Tlien 
this water with its contained food is absorbed. So we 
'have a mechanism whose work is to extract water from 
the inside of the bowel, this process leaving a more or 
less dehydrated residue within the bowel, this residue 
being a poor stimulus to the motility of the intestine 
results in its passage being further delayed, thus more 
complete dehydration, producing a dry hard mass in 
the lower bowel. 

Some twenty j-ears ago observations were begun in 
the clinics of The Oakland Health Center, later The 
Alameda County Institutions' Clinics, to determine the 
relationship of water to the symptom of constipation. 
In this study a record was mtide whether water was 
taken before, with or after meals ; also the use of lax- 
atives, etc. 

It soon became apparent that those talcing water 
with their meals did not require laxatives. Conversely 
tliose not taking water with their meals were users of 
various laxatives and cathartic medicines. 

Constipation being, in most instances, a subjective 
symptom, requires skill and tact in questioning patients. 
For instance, after the usual inquiry regarding their 
appetite to ask if they are constipated — the reply will 
be “No,” but to casually say “What do you take for 
your Iwwels?”, will reveal the use of many usual, also 
many unusual, remedies for constipation. Somewhat 
similar methods must be employed at the patients sub- 
sequent risits to ascertain whether our instructions 
are being properly carried out. If tliis is not carefully 


done, our data will be incorrect, consequently of no 
value. 

Patients having constipation were instructed to dis- 
continue the use of enemas, laxatives, cathartics, etc., 
and to take at least two or more'^Iasses of water, either 
cold or hot, as preferred, ajdng with their meals, re- 
gardless of other fluids takefi such as tea, coffee', soups, 
etc. In obstinate cases, they were advised to take 
additional glass of water *some time before breakfast, s’ ' 

In case there was no bowel movement for four -or 
live days, they were to take a single S S enema— -and ■m 
this was not to be repeated. All patients were to report* 
at the clinic at least once a week for questioning and 
observation. 

477 patients were obsen'ed for varied periods of 
time. Ages 13 to 79 years. Male, 158, Female. 313, 
sex not stated, 6. 

Patients with constipation, Male, 107, Female, 245. 

82 patients u'ere noted that did not have constipation 
and tliat did not take enemas, laxatives or cathartics 
of any kind, but they did take plenty of water with 
their meals. It is not difficult to conceive that possibly 
they were likely carrying over into the large bowel an 
excess of water over that actually required for the 
purposes of digestion of food and in this manner pre- 
venting dehydration of the food stream to a degree 
such as to produce constipation. 

MT find 352 patients wlio have constipation and 
take enemas, laxatives or cathartics, etc., and not tak- 
ing water with tlieir meals. Of this number no sub- 
sequent report could be obtained from 85 and 27 were 
un-cooperative in carrying out instructions. Of the 
remaining, 230 complying with instructions in discon- 
tinuing all forms of medication and after adopting the 
practice of taking water with their meals, all were found . 
to be haring regular daily bowel movements. Reports 
showed 72 as remaining well in this respect for per- 
iods of observation ranging from one to seven years. Of 
the patients in this group carrying out tins line of 
treatment, no failures were observed, regardless of 
their other ailments. 

Of the 27 patients classed as un-cooperative, seven 
were finally induced to comply with instnictions and 
all seven became well in this respect. The remaining 20 
patients continued to take enemas, laxatives or cathar- 
tics, etc., and were obsen'ed as a control group. All 20 
remained in tlie same condition regarding their con- 
stipation. 

Patients without constipation and taking enemas, 
laxatives or cathartics, etc., and taking w'ater with tlieir 
meals, 9 of these, 7 reported daily evacuations, after 
omitting medication, and 2 failed to report. 

Patients with constipation and taking laxatives, etc., 
and taking water with meals, 7. Of these, 5 became 
well upon discontinuing medication, 2 failed to report. 

Patients ivithout constipation, not taking laxatives, 
etc., and not taking water with meals, 33 ; of this num- 
ber 5 were subsequently reported with diarrhoea; 13 
reported diets consisting largely of fruits and vege- 
tables; 5 reported later as constipated and taking var- 
ious remedies for that condition, and after discontinu- 
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- . ing medication and tipon taking: water with all meals, 

. ■ all becatne well in this respect. 

The use of large quantities of fruits and vegetables 
;.is frequently effective as a remedy for constipation but 
, in, the final anal);sis, pcfhap.s .some of their effeclivene.s.s 
y,- is. due not .'Only to' tlieir ' water .content, but also to 
' ' tbbir: ability;- JoV'retaiii ''and carry water further along 
g;y*f-tjiftVdi^eitjbeljtai't;-'‘’ilJje,u?e‘0 water before breakfa.^t, 
.y; ^■jdso;-berdre',and after, meals,' was noted, but after ex- 
pended- pbserx-ation; the conclusion wa.s rciiclied that it 
iris, the ;%vater which was taken along with meals, that 
ris' inost erticienl in overcoming the .symptom of con- 
itipatioii. 

,Of tile total 477 patients, we find .145 taking w.iter 
.dth their meals aiid not taking lax.atives, cathartics, 
;tc., and not having constipation. Of the 3-15 patients, 
ve find that 256 were constipated and were taking 
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various remedies for that condition: and Wanie-ftfi ' 
upon the discontimiance of medication when thev 
chided a sufficient quantity of water with their meaK ' 
riiis plan of treatment ivas not erikient unless'i '• 
other forms of treatment or other medication dk ^ 
continued. , / 

COXCLUSIOXS ■ f ’ 

1. iT-rsons not taking a .sufficient quantity of rater--., 

witli their meals arc generally users of la-satiu-s,-'' 
cathartics or other forms of medication taken tor 
constipation. ’ ■ 

2. 1 he addition of tivo or more glasses of water to ' 

meals, licing taken along with the .food, geirfy:;. 
oliviatcs the necessity for the use of -rarious rop.- . 
edies for constipation. - . 
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Vitamins and Hormones In Nutrition. II. Endocrine Dyscrasia 

By 

IJEXJAitriX F. SIEVE, M.D, 

BOSTON, MASS. 


TIT an earlier publication (1) the synergistic action 
, of vitamins and hormones was pointed out. and the 
. influence on vitamin ahsorjition of such contributing 

■ factors as hormone dyscrasia, infection. gn.stro-inte.s- 
, , final disease, reduced dietary intake, emotional upset, 

and trauma was discussed hriefly. During the .eighteen 
■'months since the preparation of the original cominuni- 
■y cation, considerable attention has been focused on 
■-: this problem, as a glance at the voluminous literature 
'■'dh the subject will prove. Moreover, the increa.«ing 
incidence of deficiency cases, some perhaps caused by 
.• wartime food rationing, has made it evident that jiroper 
, nutrition is an important war and post war problem. 

' one which, as vet, has not been entireh* solved bv 
- dietary' measures nor by r’itamin therapy. In vieiv or 

■ this, it seems desirable at this time to follow the orig- 
inal communication which touched on these matters 
only generally, with a series of papers which will dis- 
cuss in greater detail those factors which interfere with 

■ - proper utilization of vitamins, and which may inhibit 

the sy'nergistic action of vitamins and hormones in 

• -Junior ' Visiting Physician, Boston City Hospital. . Instructor ' in 
Alcdicine, -Tufts College Medical- School. • , ... • 


their relation to nutritional deficiencies. ContributiiiS 
factors, as pre.sented in Chart I of the original p«Wi- y , 
cation, tvill he discussed indhldualh' in this series, an^ , _ 
pertinent cases will he presented iif illustration. • • y 

attempt will be made to present bizarre cases, as we. . 
as the more common tyqjes. The present comniunira-. . 
tion, the second in the scries, will h'e concerned nn , ■ 
the influence of endocrine dyscrasias on nutrition.- ■ 
Endocrine dyscrasia occurred in ,96.5 per cent o: - 
the 20D cases presented in the original comniuniKtic«. 
From thc.se figures it is evident that iii any .nutritional 

problem, after local and systemic disease- have been. , , 
ruled out, investigation should he niade-for.glannuar. . 
disorders which might produce horrriqnal imbalance- 
Here the physician is confronted with a difficiili. . 

times hew’ildering; diagpiostic problem, for it is jre „ . 

quently impossible to determine froin-, clinical main ,, 
fe.stations and findings alone the exact nature ot ■ , , „ 
physiological disturbance. Dysfunction of .the pituitary^ . - 
ovarian-uterine mechanism in the female, . or - 
pituitary-testicular-prostatic mechanism in 
may be the underlying cause. On the other hand, t 
mechanisms- may be upset by otherTunctionaJ -a f; -y..,-.. 
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nialities. such as dysfunction of the hypothalamus, 
thyroid, adrenal, pancreas, or other .cfland.s of internal 
secretion. ' Such conditions as obesity, metabolic dis- 
orders. emotional and psychic disturbances may also 
contribute to the altered phy.siologj-. In these types of 
cases the underlying causes are usually multiple, and 
the s}Tn])toms do not group themseh'es into a clearcut 
textbook picture. Rarely, in fact, are distinct or full 
blown glandular deficiencies encountered in nutritional 
disturbances. Rather, it is the sul)clinical, early endo- 
crine upsets that one sees. 

Careful study, and detailed history, as emphasized 
in the original publication, and also in a more recent 
di-icussion (2), are essential to elicit the signs and symp- 
toms of the.se suhclinical glandular deficieitcies. Analy- 
sis and correlation of all data is of paramount im- 
portance. because often apparently normal findings will, 
on investigation, r-ield the chief clue to the cause of the 
disorder. For example, the regular menstrual cycle, 
commonly accepted as an uide.x to normal ovarian 
function, has been grossly misinterpreted and misun- 
der.stood. Hence it has been found not only mi.sleading. 
but has often been overlooked as a key to diagnosis. 
A subiective history from the patient of normal cata- 
menia is not adequate proof of a normal menstrual 
c\cle. nor can regularity in the cycle or absence of 
discomfort, in themselves, be regarded as infallible 
criteria of normalcj'. Detailed liistory maj reveal 
diminished flow, irritability, depression, headache, in- 
somnia. edema, jiolydipsia. carirahydrate intolerance, 
or mastodynia. Any one, or several, of these com- 
plaints may provide the clue to dysfunction of the 
ovarian, thjToid, or pituitary glancN, or a combinatioi 
of them. 

The following case may help to clarify this point. 
A 23 year old, unmarried, white female complained of 
pernicious vomiting of four years’ duration. Attacks 
occurred at monthly intervals, and lasted from three 
to twenty days. During the phase of vomiting the 
patient became dehydrated, irritable, depressed and 
weak, and lost 5-20 pounds. Periods of relief were so 
short that she could not regain her weight and strength 
before the next attack. In an effort to relieve her con- 
dition she had gone from one gastro-enterologist to 
another, and some fifteen gastro-intcstinal series and 
Graham tests had been done over a four year period. 
Appendcctonw ami cbolecystectomj’ had been advised, 
A neurop.sychiatrist had labelled her condition neurosis, 
with cyclic vomiting. The patient was finalh' referred 
to the author for endocrine study. 

When first seen this patient had been in an acute 
bout of vomiting for three days, and was still vomiting 
on the morning of the consultation. Because of her 
condition comidete laboratory studies, including a basal 
mctaboli.sm test, were impossible. Careful blood stud- 
ies were done, however, revealing a concentration of 
red blood cells, and a somewhat low hemoglobin. The 
urine was highly concentrated. Fasting blood sugar 
was critical!}’ low, as were the blood chlorides. Blood 
nonprotein nitrogen was slightly elevated. Basal meta- 
bolic tests, done ten days later, revealed moderately 


low levels. This patient’s menstrual history was appar- 
ently normal, a regular twenty-eight day cycle, five 
day flow, no dysmenorrhea. However, detailed ques- 
tioning revealed that the present attack of vomiting 
had started two' days after cessation of the last period, 
which had lasted only two days. On further inquiry 
the patient recalled that thd previous month she had 
started to vomit three days before the period, this attack 
lasting nine days. Catamenia had started at age 17, 
and the first attack of vomiting occurred on the third 
day of her first period. The vomiting spells could 
then be traced to occur at any phase of the menstruar.^ 
cycle, over the entire si.x year period. Thus, from a 
physiological point of view, they occurred at specific 
stages of the cycle: during the period of menstrual 
flow; immediately after cessation of flow, the phase of 
estrone jiroduction; eight to fourteen days after cess- 
ation of the flow, the phase of ovulation with coriius 
luteum jwoduction ; or three to seven days before the 
onset of flow, the ])hase of corpus luteum hormone pro- 
duction and inhibition of the esterone pro- 
duction. However, correlation of data revealed that 
the most vomiting had occurred in the phase of maxi- 
mum esterone jiroduction, thereby indicating a specific 
clue to therapy. 

The patient was given 200,000 international units, 

4 mg., of ketohyclroxycstrone. intramuscularly, and 
within thirty minutes the vomiting stopped. Massive 
injections of estrone were given for six days, supple- 
mented then by oral medication consisting of estrone, 
the whole vitamin B complex, and thyroid extract. A 
diet high in calories, minerals and vitamins was pre- 
scribed after the vomiting had been controlled. Par- 
enteral therapy was continued, dosage averaging 
600,000 units, 12 mg., of estrone per month, for twelve 
months. During this period, while receiving the injec- 
tions, the patient was free from attacks of vomiting, 
although it was shown that attacks could be produced 
merely by omitting the injections for twenty to thirty 
days. The jiatient has had no vomiting spells for the 
])ast five years. She is now maintained on 3-4 mg. 
per month of 3-estradiol diproprionate. parenterally 
administered, as well as on continued mouth medica- 
tion. She has gained 25 pounds in weight, her appe- 
tite has improved, and' her general health and nutri- 
tional status is good. 

The three salient features in this case are first, the 
obvious effect of endocrine dyscrasia on nutrition; 
secondly, the necessity for detailed, analytical history 
in evaluating apparently normal findings; thirdly, proof 
that a history of normal catamenia can be grossly mis- 
leading if taken at face value. 

'I'he next case is one of typical endocrine dyscrasia, 
which started at puberty, and rvas sujjposedl}- corrected 
by surgery. But later, further endocrine imbalance 
followed, comjjlicated by avitaminosis, which resulted 
in nutritional deficiency, A 23 year old, white, un- 
married female complained of mastodynia, nervousness, 
insomnia, palpitation, loss in weight, and fatigue of 
two years’ duration. These symptoms had been further 
aggravated by extreme emotional upset produced when 



82 - . 


AmIvKXCAN JoURKAt, OF DfGI-STlVF, DrSKASES 


■ ' v'oitVj ix ■ 

■ • 'Ji'usitri j' 


she lin’d been loki by a large. clinic tlint bilateral mas- 
• tectoiny must be performed. 

^Catamenia began at age 11,' and rvas apparently nor- 
' inal for tliree yeans. At Id year.s of age tlie patient, in 
-Ispite 'of a large aiipetile, began to -lose weight, developed 
"palpitation, sweat.s. trenions, dy.sphagia, and que.stion- 
able e.'cojilniialinos. Varied therapeiuic regiinens liad 
li'cen prc-scribed for her over a two tear, jieriod. in- 
' eluding sedation, iodide.s, and , x-ray tlierapy. None 
, Avefc e/Tcctive. Her menstrual cycle beranic irregular, 
with diminished flow, dysmenorrhea, suid finally nmen- 
'Orrhea of four months’ duration. At age 16 a subtotal 

■ thyroideedomy had been performed, and for two months 
, following this (tpehition the patient did well, except for 

tile' fact that nervousness had jiersi.sted. Exce.ssivc pal- 
]fitati(>n and sweats disaiipearcd. She gained 20 [lound.s 

■ in' 7ycight, nnr] felt nnu'h stronger. Men.strn.'i! />erif>d> 
returned, to norhial. But this imjsrovement had been 
only temporary, for after anotiier four month.s, that is 
six months postoperatively, she had lost .all of her 
weight gain, and most of the symptoms returned. The 

■ menstrual cycle again became irregular, with ocrasionai 
amenorrhea, dysmenorrhea, and marked emotional in- 
i' stability for five days before onset. The patient had 

gone along in this condition for five years, at which 
time- she observed small mas.ses in lioth breasts. .‘Vt 
•the stiine clinic where tlie thyroidectomy had been per- 
formed, a small benign cyst was excised from each 
>ibfeast. Her age at this time was 21. 

' The patient was seen by the author in consultation 
two years following the cystectomy. During this per- 
iod increasing cystic changes had occurred in Iioth 
breasts, with increased neiyousness and fatigue, and 
additional weight loss. Palpitation, tremors, and sweats 
returned. The picture was further complicated by 
peripheral edema, dyspnea, and vertigo. Catamenia 
became more irregular, lasting only one to two days, 
and was associated with severe dysmenorrhea, back- 
ache, insomnia, and occasional nausea and vomiting. 

Physical examination revealed these positive finding.s 
indicating mitrilional disturbance, A'itamin and honnoiie 
deficiency. The patient was extremely tliin, and the 
skin was somewhat dry. She iiad marked venous dis- 
r tenfion and a sense of fullness in both breasts, with 
cystic changes and thickening of Cooper's ducts. Nip- 
ples and areolae were normal. Bilateral cervical and 
. a.xillary adenopathies were present. 'The abdomen was 
■•protuberant. There was some widening of the iiehis, 
and moderate accumulation of fat through the pretro- 
chanteric regions. There was a fine tremor of the 
. tongue, with atrophic papillae. Fine areas of leuko- 
■plakia were scattered throughout the buccal . mucous 
membranes. Cardiac. rate was rapid, with occasional 
e.xtra-.systoles. Diastolic Iilood pressure was high, -with 

■ lo'w pulse pressure. She had coarse tremor of the ex- 
■ tended fingers and hyperactive reflexes. Laboratory 
findings were witliin normal limits. Basal metabolic 

[Tate Avas plus 8 per cent. 

‘ ’ Upon analysis of this patient’s history the rationale 

- , of’ the tlwroid surgery; appeared to be highly question- 
;.ab]e. Tt liad accomplished little, and had, moreover,,-. 


U]3.set tbe ovarian and anterior, pituitary giand function.-J'-. 
As this glandular dysfunction became more pronoun^ -’i 
ced, tliere was interference' witli vitamin nii^orptiure H 
because tlie .synergistic action of, vitamins and hor.->’' 

, niones had lieen disturbed.' The emotional upset,. pro2 ' 
duced when the patient was'; told that mastectomy to •‘; 
imperative, augmented even further the already exk- ..-; 
tent disturbance in -.synergistic, action of .vitamin,* and 
hormones. Detailed history of the catamenia indicatMi ; 
impairment of all phases of the nienstru.al cyde.'.Tte- T 
normal pattern of production of , estrone and coquu VS 
Imcum hormone, as well as anterior pituitaiy horhiose;- ■ ' 
Iiad become completely upset. Herein lay the clue to f- ' 
therajiy. complete hormone replacement, .fortified iyi 
large doses of estrone which has been . shoivn 
effective in cases of bilateral cystic mastitis (3). - ’ • 

Rc‘[)Jacc’ma:t therapy was administered paremeniUy 
three times per week, consisting of marian estrone ana' 
lutein Iinmiones. anterior pituitary like horaioiie,:aii'i - 
large doses of the Avbole vitamin B comple.v ivith ascor- j;, 
bic acid. Kctohydro.xyc-strone, the Avbole ritainiri B, [ 
comjdex. and vitamins A, D, and C, were simultan-' 
cously .administered by mouth. Within one month the - 
cystic changes of the breast almo.st- entirely cleared,’ .; 
' with fli.sajipcarnnce of the axillary glands, loss of tre-/. ', 
mors, swe.at.s, palpitation, verti.go and- ederaa. The,. .-.; 
periods became iionnti!. The patient gained 10 pounds . ; 
in weight. After three months of tlierapy the patient . 
ventured the statement that she was , "feeling 'fine.,. 
She bad regained her highest weight level, extreme , , 
nervousness had subsided, and the breasts remainal ■ ‘ 
normal. At check-up e.\aniiiiations the basal riietatolk-' , 
rate was moderately decreased. Slie is noiv tnainained. . , 
on oral medication, as mentioned atove, rvith.the ad- , ■ < 
dition of .small amounts of thyroid -extract. Possibly, - 
within the next four to six montlis it nw}’ be necessari , 
to gri’c the patient another course of parenteral therapy 
TJie above case demonstrates the daniage -that can y. 
be done when tlie complete hormone balance is not con-,- ■ 
sidered. In this case, failure to regard the [entire etidfr . ^ 
crine picture resulted in hormone dyscrasia, A'itamin- ... 
d(;ficicncA% and 'indirectly,’ emotional or psychosomatic , 
upset. . , ’ 

In contrast to the first tAvo cases, ,flie next is tha 
of a male, aged 52, avIio complained of nervpiisnesx,. _ ; 
fatigue, depression, and loss of AA-eight. . Reduction ip. 
weight -AAUis modenitely scA-ere, invohing a loss ^[ ’ 
pounds oA-er a six month period, Nen'ousiiess, irn 

bility, and depression had been present for ten a ears. ^ 
Symptoms had become increasingly ‘seA'cre in the six _ 
months prior to consultation. The patient Avas. parti® i 
larly concerned over frequent crying J'.’’ J-.. " 

occurred for no apparent reason; 'He also complain ... 
of flushes, 'palpitation, SAA-eats, irritabili^',- [ 
insomnia, and reduced libido. Nocturia, ^freguen^j , 


ental 


and urgency had recently deA’eloped.-,-- SedatiA es 
beeii prescribed,- but had caused oiily greater inen 
depression, and their .somnific effect- had dininm , ^ ^ 

after only a fcAV doses. : 'TT-incs'; 

’ .-.Physical elimination' revealed CA’id^t, Aveigi ; ■ % 
dry - skin, moderate peripheral arteriosderpsiy't 
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marked sclerosis of the retinal vessels. The heart was 
enlarged, and there was accentuation of the second 
aortic sound. Blood pressure was .slightly elevated. 
The prostate gland was moderately enlarged and boggj.". 
Dryness and loss of luster of the hair. e.xtensi\-e leiiko- 
plakda of the buccal mucous membranes, chronic ble- 
pharitis. cheilitis, atrophic papillae of the tongue, and 
pitted, ridged fingernails, all indicated subclinical avita- 
minosis. Fine tremor of the extended fingers was ob- 
served, and the reflexes were hyperactive. Laboratory 
data were essentially nonnal except for a low white 
cell count, and an increased relative Ij-mphocjiosis. 

Here we have the classic symptom complex: of the 
male climacteric (4), including nutritional disturbance. 
Onset of symptoms had occurred at age 42. but the 
patient went along fairly comfortably for a ten year 
period, at the end of which there was .Midden exacer- 
bation of symptoms and loss in weight, with moderate 
impotence. In the preceding cases it has been shown 
that the menstrual cycle in the female can indicate the 
clue to therapy. /\nalogous to this in the male is change 
in libido, or variations in degree of potency, as brought 
out by detailed historj'. This case was one of typical 
thyro-androgen deficiencj*, complicated by prostatitis. 
Infection, with the jirostate as the focus, had upset the 
balance still further by interfering with the synergistic 
action of the hormones on vitamin absorption. 

Treatment consisted of a high vitamin diet, supple- 
mented by oral administration of an elixir of the whole 
vitamin B complex, ritamins A, D, C, and small 
amounts of thyroid. Androgen and estrogen were ad- 
ministered parenterally, and prostatic massages were 
given once per week. Symptoms cleared entirely after 
two months of treatment. Appetite returned, weight 
loss was entirely regained, and sleep restored, with 
complete alleviation of nocturia, frequenev- and ur- 
gency. Irritability, sweats, palpitation, and mental de- 
pression subsided, and libido returned to normal. For 
two years now the endocrine and ritamin balance has 
been maintained by oral medication, supplemented by 
occasional parenteral fortification, an<l prostatic exam- 
inations, including smears. 

Attention should be called, at this point, to tlie fact 
that at the time of the original consultation with this 
patient, prostatic smears were entirely negative, as 
were the following two smears obtained at weekly' in- 
teiA'als. However, negative smears in the presence of 
a boggy’ prostate gland do not indicate absence of in- 
fection. If parenteral substitution therapy with andro- 
gen and estrogen is given in conjunction with prostatic 
massages, later smears usually will be seen loaded witli 
pus cells. 

Early negative prostatic smears, after massage of 
enlarged prostate glands, have been the source of 
many errors in prostatic therapy. Many patients have 
been seen who have undergone a long course of pros- 
tatic massages by competent genito-urinary' surgeons. 
They had been pjresumabh' cured, but when endocrine 
substitution therapy’ was administered in conjunction 
with the massages, prostatic smears were grossly’ posi- 
tive for pus over a period of weeks or months. Micro- 


scopic examination of the smears revealed large num- 
bers of leukocytes, singly’ and in dusters. Many 
smears were sterile, but wlien organisms were found 
they were nonspecific and of mixed types. The fore- 
going case illustrates this pitfall in prostatic therapy. 
Parenteral substitulion therapy with androgen and est- 
rogen was administered along with the prostatic mas- 
sages, and although the first three smears had been 
negative, the fourth prostatic massage produced smears 
which were loaded with pus. This continued so for 
twenty’ consecutive weeks. 

In the original communication the effect of the fe- 
male menopause syndrome on vitamin absorjition was 
discussed. This syndrome is perhaps the most com- 
mon tyjie of endocrine dyscrasia that comes to the at- 
tention of the practitioner. Because of its frequent 
occurrence, and because of its influence on vitamin ab- 
sorption and nutrition, tlie presentation of at lea.st one 
case illustrating this syndrome in greater detail seems 
to be warranted. 

A 4S year old, white widow complained of fatigue, 
weakness, palpitation, insomnia, headache, anore.xia, 
constipation, nervousness, depression, and weight loss 
of eight years’ duration. A diagnosis of “mild anemia” 
had been made, for wliich had been prescribed iron pills 
of several types, and during the three years preceding 
the present consultation she had received intramuscu- 
lar injections of iron. A variety of sedatives had also 
been administered, but they seemed only to depress her 
further. During the six months prior to consultation 
symptoms had become aggravated, with severe flushes, 
myalgias, and arthralgias. Graying of the hair, which 
had been very sliglit at first, now advanced markedly, 
irith considerable loss of the hair as well. The patient 
complained of paresthesias of the upper and lower ex- 
tremities, coldness, dryness of the skin and hair, and 
brittleness of the fingernails. The menstrual cy’cle 
had been normal until twelve years before, when, be- 
cause of metrorrhagia, the patient had received a 
course of .x-ray treatment, following which the periods 
became infrequent and scanty, and were preceded by’ 
hyper-irritability, crying spells, and migrainous head- 
aches. Eight years later, on cessation of the flow, 
there was marked vulval pruritus. The patient had lost 
6 pounds during the six months directly’ preceding the 
present consultation. 

Physical e.xamination revealed the following. The 
patient was extremely thin, the hair was scanty and 
dry', the tongue smooth, with marked atrophic changes 
in the papillae. Mucous membranes were pale and dry', 
and numerous fine leukoplakia! areas were scattered 
throughout tlic buccal mucous membranes. The heart 
was small, the sounds of poor quality, with brady'- 
cardia, and marked accentuation of the first mitral 
sound. Blood pressure was low, with a low pulse 
pressure. Considerable distention of the abdomen ivas 
obsen’cd. The rounded, smooth edge of the liver was 
palpable just below the right costal margin. Pelvic 
axamination rei’caled typical atrophic changes, glisten- 
ing mucous membranes, and moderate erosion of the 
cervi.x with a few superficial ulcers. Uterus and adnexa 
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M-cre of Kenilc. type. There were niodcnile hyperlroj»hic 
changes in tlic larger joints, .and Ilclierdcn’.s node.s of 
the finger.s. Tlic skin was dry, with some loss of elas- 
ticity, and there >vcrc several sanall j)igmented an<l tel- 
angiectatic. nevi. E.xtrcmitie.s were cold. I’nlsation.s of 
the dorsali.s pedis vessels were tiarely pal])ahle. Finger- 
nails were extremely brittle. Coarse tremor of the ex- 
tended fingers was observed, and the reflexes avere 
hyperactive. 

Laboratory data sliowed only slight variation from 
'the normal. Htistil metabolic nite wa.s minus 14 per 
cent. . Urine was of low specific gravity, with moder- 
titely alkaline reaction, j)H 6.0. Microscojiic c.xamin- 
ation of the sediment revealed a few crystals and pus 
' cells. J lemoglobin was 84 per cent, red cell count 
; .4,860.000, white cell count 6,750. I-lifferential .smear 
was normal. Fa.sting blood sugar was 112 mg. per 
■lOO cc.. fasting blood nonprotein nitrogen .4.4 mg. per 
lOO cc. Electrocardiogram .showed prolonged I’K and 
OK.S intervaks. low voltage throughout, and inversion of 
TL . 

The i’)atient was jdaced on a high caloric, high vila- 
iniit diet. E.strone. thyroid extract. ca()su!c.s containing 
vitamins A. C. D, para-titninolicnzoic acid, and a liquid 
vitamin L4 comple.x of high iKjtcncy, were administered 
. orally. Ikarentend therapy was given three times per 
week, consisting of estrone, antericir jfintitnry like hor- 
mone. crude liver, thiamine chloride, and vitamin B 
comi)]e.x.. Relatively .small dosage of estrone was em- 
ployed. only 10,000 international units, 0.2 mg., of 
■kctohydro,xyestrone Iicing given twice jier week. The 
reason for this conservative do.sage was the f.act that the 
patient had jtreviously received a course of x-r.ay ther- 
apy over the uterus. In such cases the author has ob- 
served that vaginal staining will frequently follow 
large intramuscular doses of estrone. 

,• The patient continued on this regimen of oral and 
parenteral therapy for three months. Monthly ched;- 
■ up examinations were made, including conqiletc labor- 
atory data. Marked improvement in all symptom.s was 
observed at the end of three months, with a gain in 
weight of 8 pounds. Laboratory data at this time re- 
vealed a basal metabolic rate of plus 1 per cent; red 
cell count 4.490,000; white cell count 7,950; hemoglo- 
biii 90 per cent. Fasting blood sugtir was 100 mg. per 
100 cc. ; fasting blood nonprotein nitrogen, 28 mg. per 
.100 cc. 

In this case it is noteworthy that, although iron bad 
previously been administered both orallj- and parenter- 
ally without success, the l)lood counts and hemoglol)in 
•were restored to normal levels with the substitution 
• therapy described above. 'Similar inii)rovement in blood 
A counts has been effected in many other ca.se.s which .had 
previously failed to respond to long courses of iron 
therapy. Particularly has this been noted at the time 
of the climacteric in both the male and female. 

, The patient under discus.sion has been maintained 
; syinpton free, and at normal weight level for tlie past 
five. years with oral substitution therapy in conjunc- 
tion with parenteral therapy once or twice per week. ' 
The role of parenteral liver therapy in the regiinen is- 


to act as a detoxicant on the liver.. .so that honmtie 
taken orally c;m be projicrly assimilated, thereby aidin " 1 
vitamin ali.snrption. Again it must be cmpha.sLcH iii?l 
everylhiug }ifi.ssi!)le .should be done to restore ,il! .sinjc- 
lures and organs to as nearly normal a- physioiogicib 
condition as possible. The sooner this is aUainetf the v 
more efficiently do substitution hormones act, .rid fc ' i 
the more readily and completely, by synergistic'aeairae 
are the given vitamins absorbed and utilized by.ihd ; 
Iwdy as a whole. ' , ■ ■ 

Another misconception which has frequently grovci] 
mihleafling in medical practice concerns tlie <iuratk.,'i , . , 
of the menojjatise .syndrome in iioth the female and the .; 
male. Many physicians consider the cessation nf the, 
menses to be synonymous with termination of the irten-, '; 
opause in the female. Thi.s, however, i.s an erroneou,.. ' 
assnm]<tion. as the end of the menslmal phase marks;/, 
only the termination of the reproductive -jieriod. ijiii p 
most emphnlically does not indicate termination of ■ 
ovarian hormone function. .Mfhough at the pericul hi 
the male anti the female climacteric, the te-fes in. the , - 
tnale. anti the ovaries in the female atrojiliy, ,nnd dc-' 
crease their hormone production, the anterior iiitidtart, •„ 
gland, the adrenal gland, and to some degree the 
roid gland, all continue to help in the maintenanre of ; 
hormonal balance. From the clinical point of. vietr. 
sj'mptoms identical with those of the climacteric snt-' 
drome m.ay he encoimtcred in the postclimactcric I-'*-''-'./ 
iod. and interference MUth the synergistic, action.. of 
vitamins and hormones is sometimes even more marKtd. - 
Dc.spite the general practice to omit trcatnieiit tollon-. ' 
ing the supposed subsidence of the; climacteric s}m- . , 
drome, substitution therajiy has .proved of tremeiidou; 
Iienefit in this postmenopausal group. The followi^ 
cases of a male and female at the sixth derade'oi life. . 
well beyond the climacteric age. may serve to demon- . 

strate this jioint. * r / - • ' '' 

A 60 year old, unmarried, male, complained of n- . 
ritahility, fatigue, depression, lo.ss of weight, insomnia. . 
palpitation, slight constipation, nocturm, and Inperten 
sion of ten years' duration, and occipital and . ... 
i)ressnre of five months’ duration. Ten years previofc} ~ 
the patient had developed a jwostatic syndrome 
which lie was treated by tramsurethral dilatation, - 
toms subsided temporarily, but shortly' reciirre .. an , , 
persisted to the present time, with increasing ' ;/ 

dribbling, drawing pain in the, legs,' and, a decro ' ; 

calibre of the stream. Six months prior to.consult.it . , 

a diagnosis of coronary thrombosis ' 

For the past five years the parient M . . j,- V 

recurrent attacks of left trigeminal neur< gia, 
had caused extreme discomfort. Relief from 
heeii obtained only by absolute alcohol -jiy ,•>. 

at two or three month intervals. jn'o, 

had been .observed during the last ten years. i , = v;.- 
more pronounced during the last two years. 

. At examination the physical finding nier - ; 

of the postclimacteric group.- achL; \ '.f 

lusterless, with some. frontal 0 , 1 ^ 1 , 'gh-'-V 

romotrichia: Leukoplakial areas were 

but the buccal mucous 'membranes, and.-sugt . ’ 
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and softening of the gums was oi>ser\-ed. There was 
i\vo, plus edema of the upper and lower eyelids, with 
redness of the' contact edges. Fundal examination re- 
vealed marked narrowing of the vessels, moderate ar- 
teriovenous nicking, and yellow pigmentation along the 
borders of the larger vessels. 'J'hc tongue was .slightly 
coated, witli atrophic chat)ges at the tip and lateral 
borders. The thyroid was somewliat enlarged. A lew 
cervical adenoj)athies were obserr'ed. The heart wa.s 
moderately enlarged, sounds were of good cjuality. with 
slight accentuation and roughenin.g of the first mitral 
sound. Grade 3 systolic mitral munnur was heard, and 
the second aortic sound was greater than the .second 
pulmonic. Blood pressure was 194/108. The prostate 
was' moderately enlarged and boggy. The skin was 
thickened and dry throughout, with tiumerous pig- 
mented nevi and an occasional telangiectatic nevus. 
Extremities were cold, dorsalis perlis was iiarely pal- 
jjablc. and fingernails were flattened and ridged. Slight 
hyjiertropbic changes were observed in the larger joints. 
Ivefle.xes were normal, except for diminished knee and 
ankle reflexes. Enhoratory findings were within nor- 
mal limits. The ha.sal mctaliolic rate was minus 3 per 
cent, and . the fasting blood nonprotein nitrogen was 
38 rag. ]ier 100 cc. 

The patient was placed on a regimen of oral and 
parenteral .substitution therapy. .An elixir of the B 
cornple.x, riitofiaviii. small amounts of thyroid, and a 
synthetic c.sirogen which simulates the action of the 
natural estrogens, were all administered orally. Injec- 
tions were given twice a week, consisting of the male 
hormone, tlic dipropriotiate radical of estrone, liver. 
k-etohydro.\ye.strone, thiatnine chloride, and the whole 
,H complex with vitamin C. the last being given intra- 
vcnou.s!y. In addition the patient received weekly pros- 
tatic mas.rages. 

At a check-up examination one mouth later the 
patient's general condition showed definite improvc- 
ntent. with disappearance of many of the subjective 
symptoms. General symptoms such as irritability, 
fatigue, and insomnia had entirely disaijpeared. Oc- 
.cipital and vertex pressure was greatly relieved, and 
prostatic symptoms had suitsided. Libido was markedly 
improved. .Tt e.xamiiiation improvement was found in 
all physictil findings, with reduction of the blood pres- 
sure. and heart measurements nearly within normal 
limits, d’he prostate was much smaller, with only sliglil 
hogginess remaining. Basal metabolic rate u’as plus 
or -minus 0 jter cent, and fasting blood nonprotein 
nitrogen 32 mg. per 100 cc. 

' This patient has been maintained symptom free for 
.over a year on a regimen of oral and parenteral sub- 
stitution therapy similar to that described nl;ove, in 
addition to weekly prostatic massages, id is condition 
ha-s continued to .show improvement, with complete 
subsidence of all general coniplaints. His api>etite 
has improved, and there has been an appreciable gain 
in weight. -A complete change in i)crsonality occurred, 
with loss of the depression, irritability and lassitude. 
■ Improvement in libido and potency rvas pronounced. 
- The left trigeminal neuralgia has not recurred. .This 


clearing of the neuralgia is attributed to two factors: 
first, eradication of the prostatic infection; and sec- 
ondly, administration of hiweekl} injections of thia- 
mine chloride in dosage of 200 mg,-300 mg. per in- 
jection, No alcohol injections have been required in 
more than fifteen months. 

In contrast to the preceding case, the next is that of. 
a 00 year old. unmarried female executive whose chief , 
complaints invoh'ed a multiplicity of symptoms associ- 
ated with hypertension, chronic cholecystitis, bronchia! ' 
cough, and deafness, over a period of twenty-five 
years. Allergic manifestations .such as sneezing, food 
sensitivity, and wheezing had been present for fifteen 
years. -Although the catamenia had comj^letely stopjjed 
at age 40, the patient had continued to complain of 
irritability, flushes, depression, insomnia, and loss of 
weight. In the six months prior to consultation, fre- 
quent attacks of paljiitation and itaroxysmal auricular 
fibrillation had occurred. During thp same period 
there had been a loss of 10 pounds in weight, accom- 
panied by marked anorexia. 

I'hysical e.xamiiiation revealed findings consistent 
with hypertension and chronic diolccystitis with chol- 
angitis. 'i'he skin and hair were dry. tlie nails brittle. 
Ahirked atrophic changes were observed on the tongue, 
and numerous Icnkoplakial areas were noted through- 
out the buccal mucous membranes. Both lung bases ’ 
were filled with coarse crepitant rales. The abdomen 
was distended, the liver palpable and tender. Moderate 
hypertrophic changes were present in all the larger 
joints and fingers. Peripheral refle.xes were hyper- 
active. Laboratory data gave evidence of mild hypo- 
chromic anemia. Fasting blood sugar was low. Basal 
metabolic rate was plus 12 per cent. 

Therapy was somewhat more di/ficult in tin's case 
because of the patient’s allergic liistory. Substitution, 
tlicrapy consisting of ketohydroxyestrone. thyroid, and 
the whole B complex, was given orally. 0-Estradiol, 
ketohydroxyestrone. and thiamine chloride were ad- 
ministered jxirenterally, once or twice per week. After 
the patient had been desensitized, injections of liver - 
extract were also given 'once a week. 

After three months of therapy the patient showed 
marked improvement in her nervous s}ni]Jtoms, flushes, 
and palpitation. Blood pressure was moderately re- 
duced. The appetite increased .sharply, with a result- 
ant gain of 8 pounds in weight. In addition to the sul)- 
stitution therapy, duodenal drainage was done at 
monthly intervals, resulting in marked improvement, 
after four months, in the cholecystiti.s and cholangitis. 
At this time decholic acid was given orally each day. 

Parenteral therapy has been continued, at interrals, 
over the past five years, along with oral medication. 
The patient has lieen maintained at a comfortable level, 
with only rare untoward .symptoms. Particularly note- 
worthy i.s the fact that there has been no recurrent 
episode of jiaroxysmal fibrillation throughout this five 
3 'ear period. With restoration and maintenance of the 
vitamin hormone balance the weight has returned to^ 
a normal level, and the body nutrition has been ex- 
- cellent. The hypochromic anemia completely cleared, 
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and the fasting blood sugar remained at normal Icvcl-s. 
The basal metabolic rate has been within normal range, 
the last reading being plus 2 pei cent. 

These last two cases, representative of the postdi- 
niacieric group in the male and female, demonstrtitc 
that the age factor, in itself, is of little significance as 
regards the balance of the sex hormones and vitamins. 

I Many cases have been seen, even in the seventli and 
eighth decades, wth this .^amc symptom complex, in 
which a definite iml)alance has been found. 

From a scries of 200 cases selected for observation, 
6 representative cases have been reported in detail. In 
these 6 cases, as well as in 96.5 per cent of the total 
eerie.'-, there has I)een one constant factor, endocrine 
dvscrasia with attendant vitamin deficiency. Other de- 
tails have varied, age groups have ditfered, cKlreme 
variation in historj' and syniptomalologv' has }>cen en- 
countered, but the one constant and fundamental find- 
ing has been endocrine dyscrasia which has upset the 
V'itamin hormone balance and interfered with their s'vn- 
ergistic action, resulting in nutritional deficiency. In 
each case previous tberap}- had brought but little, and 
only temporary relief, but with adequate and continued 
substitution therapy the vitamin hormone balance lias 
been restored and maintained at proper levels. Allevi- 
ation, and in many cases comi>lete disappearance of 
symptoms ensued, and a good nutritional status was 
maintained. 


VoLOVIE !] 
KcfMEER 3 

In view of the severe post war problems in nutriiim 
with which all practitioner.^ will be confronted, not 
only at home but in occupied countries as vveii, this 
prolilem of endocrine and vitamin balance seems worthy 
of serious consideration. It might well become a por- 
tion of the protocol in a world food and nutrition 
conference. 

SUMMARY 

1. The efrect of endocrine dyscrasia on vitamin ab- 
sorption, and the resultant interference in the svn- 
crgistic action of vitamins and hormones has iieen 
demonstrated, 

2. Six representative cases, selected from a series 
of 200, liave hecn discussed in detail. 

3. .Alleviation of symptoms, and pronounced im- 
provement in general nutritional status was ef- 
fected !)}• substitution therapy. 

4. In ca.ses of the type herein presented, the under- 
lying <lisorder is almost invariably obscure, but 
detailed history, careful analysis, and oirrelafion 
of all data will provide the clue to diagno.«is and 
frequently reveal the key to proper therapy. 

5. Substitution therapy must be administered from 
Uie point of view’ of the entire endocrine picture, 
and should provide complete hormone replace- 
ment. 
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R edundancy of the colon indicates a disparity 
between the lengtli of this organ and that of 
the body. In Kantor’s definition “the redundant colon 
is one wliich is too long to fit into the bodj- of its 
owner without undergoing reduplication.” Redundan- 
cy refers exclusively to the length of tills organ, while 
the width and circumference remain unchanged. In 
contradistinction to this, niegacolon affects the width 
of the colon, leaving the length of the gut unchanged. 
Of course, transitions ma}- exist between tiie two, and 
• likewise they may both be present simultaneously. In 
either case the capacity of the colon is considerably 
increased — more so in megacolon. Kantor observed 
the amount of the enema fluid required to fill the 
colon fully, increased from the normal average of 38 
to 46-120 ounces in redundanc}',, and according to 
MHiite 3, or 4, or even more quarts of enema fluids 
\yere required to produce this effect. In megacolon 
the increase in capadt}’ amounts to several hundred 
. percent, even reaching as high as a ten-fold figure. 

There are exact measurements at our disposal con- 
cerning the total lengtli of the colon both under nor- 
mal conditions and in redundancy. Natural!}-, such 
measurements were made in the cadaver, and even 
the most accurate x-ray films can not offer more than 
an approximate idea as to the exact measurements 
in vivo. According to Bryant, Curschmann. etc., the 
average colon measures about 1.5 meters (5 ft. and 
2 in.) and the physiological variations range from 1.25 
to 2 meters. In Curschmann’s observation the greatest 
length of the redundant colon, even in e.xtreme cases, 
did not exceed the length of 2.8 meters. Assuming an 
unchanged tonus and width of the colon in redundancy, 
the maximal additions to the length should not repre- 
sent more than 40-50%. In an average case of redun- 
dancy there may be only an increase of 10-25%. Both 
of these figures are well in line with estimations based 
on appraisals of the x-ray coiifiguratio.is of co ons. 
Accordingly the maximal capacit)' of the colon in re- 
dundancy, representing an increase of several hundred 
percent above the normal, as claimed by Kantor, White, 
among others, seems to be rather excessive, if not 
incomprUtensible. In our own observations the amount 
of the barium enema required for the total filling of 
the colon in redundancy was not, as a rule, e.xcessively 
high. 

HISTORICAL 

. Modem clinical knowledge concerning redundancy 
of the colon is intirnately connected with the advent of 
the roentgen era, .Prior to tlu’s period no proper clin- 
ical, or surgical appraisal of such conditions was even 



conceivable. This well defined developmental abnor- 
malcy is of frequent occurrence, and it is character- 
ized by well known distinctive features. Its effect and 
its potential danger upon its carrier is fairly uniform 
and readily explainable. For the.^e reasons its classi- 
fication into a group by itself, as an entity sui generis, 
as advocated by Kantor, Wliite, Lariniore, etc., seems 
to us Avell warranted. 

The literature on this topic is e-xceedingly meager. 
There are hardly a handful of publications on this 
topic and some modern and large textbooks, even of 
recent date, fail to describe or even mention this 
pathological condition. Others bring only cursory re- 
marks or devote insufficient space, incommensurate 
with its significance in Medicine. 

During the pre-roentgen era descriptive anatomy 
dealt with the problem of morphology of the colon, 
including observations and measurements of the length 
and configuration, and also dealt with its relation to 
the ligaments, bands, membranes and the mesentery, 
Curschmann is being credited with having tried to 
overcome the hiatus existing between the observations 
of the anatomist and the clinician. He made post 
mortem studies, measurements on the colon, and at- 
tempted a systematic study of the possible relation 
between these malformations and various clinical mani- 
festations. Describing the various “Verschlingungen 
und Verbiegungen der Gedaerme”, he characterized 
them as "die groteskesten. fuer den Operateur kaum, 
fuer den Anatomen nur schwer zu entraetselnedn Situs- 
bilder.” 

Harvey’s survey gives an excellent account of the 
historical background and developmental study of the 
colon in general, and that of the redundant colon in 
particular. He was also concemed with its relation to 
the mesentery, omentum, membranes and ligaments in 
the abdomen, from early embryological life to adult 
age. Hundreds of }'ears ago anatomists made studies 
and contributed to this topic. Mentioning, among 
many others, the contributions made by Mueller, Hus- 
chka. Rokitansky, Virchow, Engel, etc., he appraises 
the effect of an excessive or deficient migration, rota- 
tion, descent and fixation of the colon, as playing a 
predominant part in the developmental abnormalcies, 
among which redundancy is one of paramount impor- 
tance. 

J. Bryant makes reference to the fact that the colon 
reaches practically its fijH length, that of an adult's, 
at the early age of ten, thereafter the growth affects 
only the width of the gut. However “the colon con-, 
tinues to grow throughout with adrancing age actually 
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Fig. 2 (case I) — Splenic flexure apparent!)' pcrfectlj* free of re- 
dundancy, proving normal functional power of the colon. Barium meal. 

and in relation to the small intestine’’ . . - and thus, 
the tendency to redundancy must increase with age — 
an implication that the size of an adult s colon is 
changeable and that it is generally longer in old age 
flian that of the average adult's. Bryant quotes Spi- 
geliiis .who in 1632 found a definite ratio between the 


Fig. •» (ease II)— On progress meal gas and 

is noted over some of the redundant loops. ‘“SS-f 

motor ro-t. Clinicallr: pain, gas-dsatr^s. abdom nal su . 

the last 4 years. 42, male, plethoric. , 

bedv height and the total intestinal length. 

it as 1 :6. . , e+nrlips 

Recent observations, ii-oei tlie 

to favor the teaching of Treves, ^who c 
old notion that "anatomy >S- “ T, Yallacies 

being, erroneous in general and g:36n. : 

of such.teacliing particularly m relahon ^ 
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Fit;. 5 (case If) — Bjirium in a *’knuckle’\ enveloped by huge gas 
masses, s^dthoui visible connection with the rest of the colon, or 
with the redundant splenic llcxure. (Gas accumulation always seen 
on scout films.) 



Fig. 6 (case III) — Redundancy of maximal degree of the hepatic 
flexure, with tremendous gas accumulation in the convoluted loops. 
Less conspicuous gas amounts along the aboral half of the colon. 
Sigmoiditis, diverticular state (rectoscopy) . Barivim enema. Male, 61, 
average build; suffered about hours ago agonizing pain during a 
voh'ulus-likc severe attack, which cleared up - without surgery. 

INCIDENCE 

Rcdundanc}’ of the colon is a very common anomaly. 
In 1924 Kantor diagnosed 62 cases out of a total of 
668, representing an incidence of 9.5*/r- In 1931 he 
reported about 1614 observations .with an occurrence 
of redundancy in 258 cases, a 16% incidence. This 



Fig. ’ (case III) — Partial evacuation. Huge gas accumulation, 
mostly in the hepatic flexure, some gas elsewhere in the colon in- 
cluding the sigmoid loops. Hyperdescent of the cecum, with cecum ■ 
mobile of maximal proportion. _Appcndix located centrally, at the ' 
center of the sacral vertebra. 

difference in frequency as oI)served Iiy the same author 
within a few years’ range seems to us very significant,- ■ 
inasmuch as it serves to indicate that careful search, 
intense effort and special experience maj' increase the" 
percentage of the recognition of certain diseases or 
states, in whicli the e.xtra-u’ork and the e.xtra-time 
element involved seems to be prohibitive to the average 
worker or to tlie rushed man. F. Moeller found re- 
dundant colon 18 times out of a series of 744 case.s 
of gastro-intestiual import. This represents 2.4%. He" 
tried to explain tlie discrepancy in incidence by tlie fact 
that Kantor might not have been as critical as he was 
in selecting his material. W’hite mentions that among 
2,000 consecutive cases of gastro-intestinal import he 
found redundancy in severe form in 1-1/3 percent, to- , 
gether with about twice as many milder forms, making 
a total of 4%. Larimore, among 562 cases, encounter- 
ed .redundancy of the colon with a seat in the sigmoid 
in 18%, and in all other localizations in an additio.ial 
7.5%. He also subjected 116 newborn infants to 
barium enema study and found redundancy with otlier 
developmental anomalies in the infant, with at least ■ 
the same frequency and variation as encountered in 
adults. 

In the cadaver Bryant found a' 14% incidence 
among 242 subjects, and Curschmaim noted elongated 
sigmoid 15 times among 233 cases of post mortem ma- 
terial. In his study, the average colon measured 142 
-cm., with 195-280 cm. in the redundant colon. The 
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Fig* S (case IV) — Redundancy o( the colon, affecting nearly all 
the segments (sigmoid, descending, transverse colon; hyperdescent of 
cecum). Male, 35, underweight, highly neurotic. No suggestive 
signs or symptoms of redundancy, inconclusive G. I. complaints. 
No constipation. Considered as having "nervous stomach", also 


"food allergy’*. 



■' Kfg. 9 (case V) — Redundancy of the descending colon. Female. 37, 

*■ ■ average bmid., Anacidity, Hunger pain, connipation. Past appendectomy. . 



(case VII) — Redundancy ol 

■ :_.«:y^nc fV... r^nndanev of the dn*-al ^ * - - Oh''*-- 'i'v 


{case VII) — Redundancy tnc 
evammations the redundancy "f, 

.•er changing shape and -configurat.on. No c™ 
for v.ohour any other b- 


ler.' or- 
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Fig.-li (case yill) — Redundancy of the sigmoid, describing a double 
circle, and that of the splenic flexure. Constipation and other G. I. 
complaints for 4 months only. Female, 64, accrage build. Past 
cholecystectomy. 
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Fig. 14 (case X) — Redundancy of the descending colon. Note the 
location of the redundant segment, left to the colon. Barium enema. 






yjt' 






Ji's a'.- ' 












Fig. 15 {case IX) — Redundancy' and migration of the descending 
and ' sigmoid . colon to -the right, reaching beyond the cecal region, 
Ljwse. hovels, mild colitis. .Jifale, 44, plethoric. Past rectal orerations. 












Fig, p (case X) — Barium enema at some other date shows a gto- 
.tesque, double S shaped sigmoid, migrated to the right; the descending 
colon, now, remaining unaffected. Male, 41, stocky, obese. Suffered 
from mild ulcerative colitis. Two years later succumbed to cancer 
in the redundant loop. 
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Fig. 16 (case XI) — Huge redundancy of the hepatic flexure- Scout 
films show gas accumulation. Impaired motility. Intermittent, severe 
attacks, indicative of chronic obstruction, close to the proximal por- 
tion of the transverse colon. For last year "gas-attacks” daily, in 
previous years rarer. Male, 50, normal build. Past appendectomy, 4 
months ago; cholecystectomy S years ago. Treated for peptic ulcer. 
In addition to redundancy, postoperative adhesion may be a contribu- 
tory factor, 
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Fig. 18 (ease XII) — Twenty-four hours film. Redundan'-.y of th 
descending colon more pronounced. Barium given orally, in both cases 
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' hypcrdescent of the cecom with 4 

■Z?chT« •' J’™-''.'"”' It !s abnormally clonsatcd and 

dundin'ri^ I);!ng elongated and curled, as in customary re- 
fer its “ "dundant, Inasmuch as it is too long 

irdiceition '- g i.^’ strongly built: unusual attacks of 

indigestion, ss-.th diarrhea, and pain, for 2 years, past jaundice for I 

■ ‘ year. 


redundant S. Romanum alone measured up to 110 cm. 
as against the average normal size of 60 or 80 cm. 
s8tierlin 'stated_ that the length of the sigmoid may in- 
<^ease. 2-3-4 times .its average size, calling the higher 
degree: makTosigraoideura,. the latter term being sy- 
nonjmous with the sigma elongatiim mobile of Kien- 
)oc It seems to us that there i.s no substmtiatio:i 
tor stich a generalized statement as contained in Stier- 
ins book, which, 'if true; would mean tiiat the elon- 
gated sigmoid mayi reach the length of about 2.8 mc- 
lors, a figure considered by Curschmann and also by 
nant as.the maximal length ever encountered for 
le entire colon. Also our own x-ray observations on 
lie redundanc}' of the sigmoid would con.sidcr such 

generalized description as e.xaggerated and unwarran- 
ted. 

,, ^^3 Pordescent of the cecum (dystopia coeci pelvica, 

• irosch, Curschmann, Stierlin) ' and cecum mobile as 
^ su )group pf the redundancy of the colon, attracted too 

the past Engel in 1857 noted cecal 
0 )i itj in 10% of his autops\’ material, a figure close 
0 t lose found by Treves and Wandel. Sailer noted 

• ^'^Siirt'ence in 20% of his office ma'teriai. represent- 
ing 320 cases. In Dreicka’s autopsy materia! there 
W’as a common mesenterj' of the cecum and the small 

^^^nning a free movability of- the fcir.mer in 
y4/c of the .cases. 


I^’S- 2 1 (case XV) — Rctiundancy of the 
with a deep hypcrdescent of the cscum. 
Female, -40, thin: past deal resection 
rectal operauon. 


sigmoid and splenic flexure, 
Irregular colonic pattern.' 
for terminal ileitis. Also 



colon, . horizontally tilted'rshZ, ^h 3 'pS blchTt^ 

-constipation, nor other G. I. complaints. Mild '^neurosis. » 

ell built, stocky. Past operation for pyloric resection. . 
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Fig. 23 (case XVII) — Redundancy of the inverted cecum and as- 
, -cending colon, in a horizontally tilted S shape. The transverse is 
drooping. No abdominal complaints of importance. Female, 31, 
average build. 



Fig. 24 (case X\ni) — Cecum is hypodcscendent nosv (dystopia 
cocci superior congenita, Brosch) in short straight line representing 
both the cecum and the ascending colon; svith a high transverse. 
Redundancy of the sigmoid. 


Hausmann established the clinical entit>' of the ce- 
cum mobile, purely on clinical observation. Wilms, 
Fischler, Klose and others followed it up by their 
.surgical experiences. While Curschmann’s “floating 
cecum” — rarel}' though — was responsible for some 
■of the volvulus or obstruction cases, with a localization 
oh the proximal colon (cecum and ascendens), Klose 
described' cases in which the obstruction or volvulus 
of the same segment was brought about not . by the 




Fir. 25 (fa«e XVIll) — LarRC pendular movement of tHc colon- High 
transverse with an upward curve. Twenty-four hours £lm. 
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Fig. 26 (case XVIII) — Seventy-wo hours fdm. Transv«« colon 
now deeply ptotic, due to an active free A referaW' 

segment. Male, 30, average build. Long standing ^ „aij 

to the stomach; constipation; persistent visualization o 

on the x-ray film. ‘ ^ 

free movability of that organ, hut in contrast, 

fixation of the tip of tlie cecum by adhesive pro 

counteracting a free movability of the gut. , 

Redundancy seems to occur at any age, • -j,- 
sex, and without special preference to . 

is true that LeWald, Carman, Soper, f 
the asthenic h'pe more often affected, ; 

experienced the opposite distribution. i 

the ratio in favor of the-hyperstheipcs as ag , 
asthenic was 2:1....0ur mihi eicpcnence failed to . 
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Fig. 27 (case, XIX) — Redundancy of the transverse colon with a 
double inversion, a double V shape formation, together with a re- 
dundancy of the sigmoid and a hyperdescent of the cecum. No con- 
stipation. Symptoms of general weakness and neurosis. Female, 39, 
aronic type and underweight. 

any, age, sex, or habitus; the distribution among all 
these factors were more or less even, if anything, 
rather corroborative of White’s obserrations, than that 
of the opposite group. 

Carman states that “since the longitudinal muscle 
fibers are largely collected into the tenia, it is obvious 
■ that the tone condition of the tenia has much to do 
with the length and position of the colon at a given 
moment. Considered in this way, it ma)' be that so- 
. called redundanc}- is often merely an e.xpression of 
atony.” In theorj', this sounds logically correct. In 
practice, however, several objections could righteoush' 
be made. According to die data in the literature, and 
also in our own observations, redundancy is not a dis- 
use of the atonic or hj'potonic state. Hj'persthenics 
are jiist as much subjected to it, or even more so. 
But even if redundancy would be an expression of a 
hj^potonic state of the longitudinal musculature col- 
lected in ' the tenia, even then there is no anatomical 
reason why — as redundancy affects only certain parts 
in the colon — tliis loss of tone should be restricted 
to certain segments only, while others retain their tone 
fully. Furthermore, if under the intraintestinal pres- 
sure, the atonic musculature is to \deld at the weakened 
point.« of the tenia, passive dilatation and stretching of 
the structures in the thinned out walls would be ex- 
pected to result. This is not the case in redundancy. 
In the redundant loops no signs of a structural slret- 
- ching or thinning of the wall are noted,' their vascular 



Fig. 2S (cjse XX) — Mcgjsigmoid. Three quarts of enema fluid fills 
colon only up to the splenic fle.vurc. Megasigmoid associated with 
redundancy of these loops. Female, 37, underweight, dehydrated, 
severely suffering from constipation, gas distress, vomiting, pain, 7 
years. Loss of weight. Past appendectomy and qecoplication. 



Fig. 29 (case XXI) — .Megasigmoid. without redundancy. Male, 44, 
average build. Complaints during last 7 )-ears, constipation, vomiting, 
left sided abdominal pain, loss of weight. Had 4 major operations: 
appendectomy, cholecystectomy, gastric resection . and repairs for the 
damages caused by foregoing operations. 


Ameiucax Jouknai, 



Fig; 30 (caw XXff) — -'^fcsacofon. Male, 30, average bui'fd. Suffering 
for tlie last 10 years^ greatly aggravated since last year. Pain, gas- 
distress, metcoristrt^ moderate constipation. Past operations for appen- 
dectomy and jleosigmoidostomy. Note and compare in last ilirce case* 
the width of the colon, and the massive gas accumulation in the 
last case, with those in redundancy. 




supply are equal to those of .the non-redundant seg- 
. ments. 

DIAGNOSIS 


The diagnosis of redundanej’ of the colon is a 
roentgenological method. The procedure which is con- 
: sidered the only satisfactory one is the employment of 
■; x-rays in a three-phase method. 1) The most im- 
portant phase of this series is the emplo\'nicnt of the 

■ ; . barium enema. This gives the morphological infor- 

' ination. It shows the shape, position, size of the colon, 
. with rcdundanc)'. if present. Tiiis method, at tiie .same 
' time, gives ah approximate indication of the capacity 
. , of the colon by the measurement of the amount of the 
, .enema fluid needed to fill the entire colon. 2)'The oral 
, ' barium is the method of the functional diagnosi.s. In 

-a great many cases the oral barium may pass through 
' the intestinal canal, leaving the redundant loops without 
.■ '.any trace or sign of the existence of redundancy, 

. These are the rvell compensated cases, in which the 

■ ■ ' motor mechanism • is perfect and the patient usually 
. • does not suffer from the effect of redundancy. If, 

v^^O''’.uver, the breakdo\vTi of the motor power of the 
-■ intestinal musculature interferes with the complete 
. evacuation of the twi.sted or convoluted loops, then 
. barium remnants and gas accumulation in some of 
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Fig. >1 (ca?c XXIIl) ’ — Kcdunlancy of sijimoid and 
colon. Note the rrdundaut loopi huddfed together, tn contraittd form ’ . 
and reduced sire, but vitb normal segmentation, hanstration: », 

tofricat/j’ a space-sasfng process, Fema?e, *8, as'erage haiU. Txai and . 
crampe in abdomen. Past appendeetbaty. ' 



(This film is Jaterally reversed.) ' ... ■ >,. 

Fig. JJ (case XXIV)— Carcinoma of the descending colon, ta a«-. 
dondant loop, the segment undergoing large pendular roos'emrat. . • 

eggsize tumor, at times easily palpable, becomes unrccogoiMO e, J , 

due to the large pendular movement, the segment creeps ; 

thoracic cage, on the left side. Then again it moves out and . . 

palpable. On account of tbc overlapping of the redundant ' 

compression technic si-ar needed to visualize the 

adenoearcinoma. Patient survived operation after 5 years, Hig ^ . V 

of kyphoscoliosis increased the puzzling effect of above eon m ■ 

the loops or in some isolated knuckle will irifh’cate th_ 
presence and the site of the redundant looping in a stole , . / 
of impaired motility. 3) A flat picture or scout 
taken before the administration of the opaque niateria 
may reveal, espedally in case of niotor.powef impau ,r 
ment, the presence, of ga's accumulatioh. . This n») , T - 
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Fig. 55 (case XXA^) — Redundancy of the colon, manifested on this 
film — 3 poscdefecational film, after a barium enema — by a barium 
filled ’'knuckle"- above the gastric region, without any gas envelop- 
ment, the colon showing on this particular exposure normal con- 
ditions. Female, 45, medium build, suffered, among a variety of symp- 
toms, from "gas-distress". Past appendectomy and operations on the 
' genital organs. 



Hg; 34 (case XXVI) — The colon, the ‘stomach and duodenum are 
filled with gas, permitting a fairly clear visuali23cion of these 
organs, including haustration, segmentation of the colon. This was 
an incidental finding in a case of a middle aged woman of average 
build, with a diagnosis of grand hysteria. There were no gastro- 
intestinal complaints or symptoms. 

located at an}- place or site in the abdomen, often far 
away from the suspected course of tlie colon, the most 
/ frequent location being, the left splenic flexure or sub- 
diaphragmatic, region. ■ 

. Xot rarely the entire colon may. be visualized by the 



Fig. 55 (case XXVH) — This film represents an incidental finding in 
a case of aerophagy, noted during the fluoroscopic examination of the 
chest organs of a young man. The normally haustrated colon was 
filled with gas to full capacity, permitting visualization of the colon 
nearly as clearly as one would obtain after a barium filling. A maxi- 
mal degree of redundancy was incidentally noted on the gas filled 
colonic pattern. There svere no gastrointestinal complaints or symptoms. 

gas content of the gut. depicting its haustration, segr 
mentation, loopings nearly as clearly as an opaque meal 
would. This gas-filling of the entire colon may be 
demonstrable, regardless of whether there is a redun- 
dancy in the colon, or there is none. Even in the for- 
mer case the gas accumulation has no relation to the 
mechanism or d}mamics of that of the gas-formation 
in the redundant segment. 

The gas-filling of the colon, if associated with gas 
accumulation in the stomach and duodenum is often 
the result of aerophagy, a condition encountered in 
mental or hysterical conditions. The small intestines 
are always exempted. 

The diagnosis of the redundancy of the colon is 
always simple and clear-cut. Failure of arriving at a 
correct diagnosis, either by not emplo3-ing the x-ra}' 
method, or in case of its employment, by failure to 
properly correlate or appraise the x-ra}- findings will 
lead one to establishment of erroneous or unsubstan- 
tiated diagnoses, according to the prevalence of tlie 
individual complaints in the obscure s\TTiptomatolog}'. 
White, Jiloeller. among others, enumerated some of the 
wrong diagnoses, for which the patients were treated 
or operated; these included appendicitis, peritoniSs, 
cholelithiasis, nephrolithiasis, peptic ulcer, diverticulitis, 
carcinoma, fecal-tumor, intermittent tumor (according 
to the phase of loading or unloading). Of course the 
list is incomplete unless it also includes dyspepsia, ir- 
ritable colon, colitis,- ner\-ous stomach, psychoneurosis. 
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ptosis and atony of the viscera, tlie plain case of in- 
tractable constipation and the so-called gas'-dislress. 
(.)ften diagnoses of coronary sclerosis dr even coronary 
thrombosis -were erroneously made in such conditions. 
■; In lieu of the one, correct, diagnosis any of the afore- 
mentioned could be chosen and were actually made. 

, ' : “ad libitum”. 

. • It is surprising how often ojicrations were pcr- 
, - -formed in our series of cases. The majority underwent 
at least one major abdominal ojjeration, but many of 
- - them had been subjected to major surgery twice, three. 

; even four times. None of our cases had been operated 
for the correction of the rcdimd.ancy. In hardly any of 
’ c • our cases was flie presence of redundancy ever .stated 
before, or known to the patient. The list of operations 
, was headed by appendectomy. 

DIFFERENTIAL DL^GNO.?IS 

Once the diagnosis is established by means of x-ray, 

. - no further scnitiny is needed as a rule. Knowing the 
normal patterns and giving allowance to certain physio- 
logical variations, any marked degree of c.\tra looping, 
tortuosity, twist, kink, angulation, added and almormal 
. complexity in configuration of the colonic jiattern, may 
. be construed as signs of tnie redundancy. 

There arc certain configurations which arc expres- 
' sions of Avell known constitutional behavior. As Car- 
man puts it; “certain types of frame-structures arc 
; constantly associated with definite types of visceral 
- topograph 3 \ just as facial characteristics distinguish 
■ .races”. In habitus asthenicus nearly all the viscera cx- 
■ hibit signs of drooping or ptosis and assume more of 
a, longitudinal developmental pattern during the period 
of growth instead of a horizontal one. If, e. g., a 
deeply drooping, V shajjed transverse colon is encoun- 
tered under such conditions, tliis type of configuration 
.should not be considered a sign of redundancy. It 
should rather be considered a stigma of the underlying 
habitus. No doubt, that such transverse colons on 
repeated exposures, even giving allowance to tlic res- 
pirator}'. positional and manipulative factors (Barclay, 
Holzknecht), will always show similar patterns, even if 
of various degree. If, however, a plethoric, or a 
h}'persthenic type of man, with broad, .stock}- habitus, 
would exhibit a similar V shaped drooping transverse 
colon, this would not be compatible with the e-xpression 
of the constitutional character. Here some other cause 
may be responsible for that. 

If a y or any other shape of configuration of the 
transA-erse colon would change by its owner rvithin 
hours or wiUiin a day or so into a widely different 
shape, position, or configuration, this active muscular 
function might be ascribed to a large pendular move- 
ment of the colon, a process due to the function of its 
intrinsic musculature (Reider, Stierlin, Galambos). 
In redundancy, however, a change in the shape or con- 
. figuration would passir-ely develop. Whener'er a bar- 
ium enema is employed, a change in the shape or con- 
'figliration is immediately accomplished, not as a result 
of an intrinsic active muscular function of the colon. 
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but by an ever changeable passive process, as a res4 ' 
of the elongation of the colonic segment. The latter' i 
due to its insufficient fi.xation, is loosely attachetl to- 
the elongated mesentery, which permits free morabih" 
ity. a precondition to a redundant configuration, - . . 

The redundant colon has to be differentiated irbsi ' 
tlie megacolou and rnegasigmoid. fn Hirsclupranss : 
disease the transverse diameter of the colon, especiany *. 
that of the .sigmoid, is extremely widened, and thtiu-, ' 
men distended and the capadty of the enlarged Itowekl' 
is manyfoldiy increased. In the overwhelming maiofity'- 
of case.s the process is limited to the sigmoid alonL; 
TIic x-ray evidence should make the differentiation ■ 
easy. Its a.ssociation with rediindanc}' is frequent. AVe 
present here the x-ray films of three cases pi: aiea-;'. 
sigmoifl for comparative purposes. ■ ; 

Megacolou has actually been described by Hirsch- 
sprung in 1886 as megasigmoideum congenituni. .l.n 
1913 Neugebaner collected 169 cases from the liter-' 
nliirc. Only 32 out of this series presented the picture 
of full niegacolon. and among them tliere were nmiv... 
without the particip.ition of the fie.xure.« in the uniform; 
cnlargcmenL The majority proved to be rnegasigmoid. . 
The wall of the sigmoid was often found to .be hypei- 
Irophied to a large extent, even when no mechanical . 
cause exisfed, such as a “Ventilverscbluss” or ‘ycntil- 
steno.se” (ralve-likc closure or stenosis) ;j(Assmann. 
Stierlin). - 

The mild and liorderlinc cases are importaiit from*' 
the differential vicwjooint, inasmuch as delineation is. 
dc.sirahle betu-ecn the case,s considered still normal arid . 
lho.=:e already, {)athological in their patterns. ' However, - 
this is not always easy. Individual evaluations in classi- 
fication may play a role — a fact which should not be . 
underestimated. ' . ) 

At times differentiation may encounter some diffi- 
cully, especially when additional morbid conditions are , 
superimj)osed, or complicate the picture. A maximal 
spasm can be present, as in colica mucosa, or innum- ■ 
erablc diverticula may beset the redundant loops, eic. - 
Colitis may develop in a redundant segment., A ic-; , 
dundant loop may harbor cancer, the recognition ot 
which may be very difficult and at times recograra 
only upon applying compression tedinique, as in, 
aise presented here (See Fig. -32). In 
cinonia of the sigmoid, tliere was in addition to. ti- 
redundancy, -a large pendular movement of the coon 
observed, as a result of which, the once palpatewe^ 

size tumor, during the time, of, examination,, sud e. y 

disappeared hidden behind the thoracic Z 

left side.' Then it moved out again. ’AddidonaFsme 
ky|)ho.scoUosis still further reduced the ^ . 

compficating factor. Fig. 31 : 

traded, “en miniature” picture of otherwise no . 
segmented, haustrated and configurated re un 
loops in the descending colon and sigmoid —a 

saving proce.ss , in teleological, sense. ■ _ , . - ■ „- jn ,■ 

A point of differentiation concerning the c . 

configuration of the redundant loops -is made k,',- 

• observation tliat redundancies and changes m ^ 

• configuratioh- due to. fedundanig' are most}.®,,®. ■ 
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in the sigmoid, while the large pendular mo^•ements 
of the colon affect mostly the transverse colon. 

' . SYMPTOMATOLOGY 

Redundancy of the colon remains undiagnosed in the 
majority of cases. Kantor found that about 40% of the 
ca.ses properly diagnosed as redundancy of the colon 
do not show any evidence of any disease. In the other 
60% there are complaints, symptoms, sufferings. The 
finding of a still higher incidence of the symptomless 
cases is attributed to Curschmann, who in Stierlin's 
quotation expressed it as follows: “Absolute unci 
scheinbare Vergroesserung, UmknicJcungen, Umbieg- 
ungen, Umlagenmgeningen bei den meisten Individuen 
im'Leben ohne jede Folge und Bedeutung sind. und 
lediglich einen zufaelligen Befund auf dem Sektion- 
stisch . Widen.” We purposely failed to express the 
incidence of the sc’mptomless cases in our series in 
exact figures, because in the milder cases, and un- 
doubtedly tliis comprises the majority, unimportant and 
unspedfic symptoms are the common ocairrence. These 
•again are .so common and trivial, that they are en- 
countered in great man}' conditions, especially with 
nervous individuals, with and without redundancy of 
the- colon. If ■ such trivial symptoms happen to 
be registered with indidduals. who incidentally show 
redundancy on the x-ray plate, there is no proof of 
■any causal correlation between tlie symptoms and the 
redundancy. 

Constipatioji is a frequent accompaniment. In Kan- 
tor's estimate 70% of the cases with redundancy suf- 
fer. from constipation and 23% of the cases with con- 
stipation have redundancy. In his description the con- 
stipation, considered typical for this state, is commen- 
surate with the degree of redundancy, and further- 
more it is characterized by the fact that it tends to be 
present throughout life, and effects evacuation in great 
intervals, at times a week apart, witliout having the 
cumulative distressing feeling of the justly expected 
discomfort, in spite of the long stool interval. Moeller 
found constipation eight times out of a series of eight- 
een cases. In our own observation we found consti- 
pation an eminent symptom, but not one of great 
diagnostic importance. We found constipation in re- 
dundancy of the. colon not a more distressing or more 
frequent symptom than it is, e. g., in an average case 
of neurosis, without redundancy. The persistence of 
constipation tliroughout life, if present, would be ex- 
. plainable by the congenital character of the redundancy, 
a fact to be underlined even if redundancy often 
reaches its fullfledged clinical entity at some later age. 
The rare interval t}'pe of bowel movement, if present, 
may find its explanation by the fact that the redundant 
loops, offer more room for the deposition and retention 
of the fecal matters than do normal or shorter colons, 
before, eliciting a feeling of fullness or sending out 
emergency messages. Because of the chronicity of such 
states, a routine filling of the extra loops does not offer 
an unusual sensation for recording. We were not able 
-to find these .very unusual features in our cases of re- 
- dundancy. They had constipation in most of the cases 


for a number of years or months only, and they re- 
sponded in no other way to dietary or medicinal regu- 
lations than cases with other tjpes of constipation 
would. 

While constipation is a fairly constant symptom in 
redundanc}', there is no doubt, that this statement also 
works the other wa}- around. Severe constipation, on 
account of its “vis a tergo” effect, must act also in de- 
veloping and increasing retention, passive dilatation and 
elongation of the colon. A similar view is e.xpressed by 
Feldman, who considers that the overloading of the 
sigmoid and the transverse colon as a result of con- 
stipation, is a factor in the etiology' of the acquired 
tyjje of redundancy. 

Constipation does not necessarily cause any undue 
suffering in redundancy. If the bowels evacuate com- 
plete!}', whether spontaneously or under medicinal ef- 
fect and the motor power of the intestines is intact, no 
real harm or suffering is e.xpected to be forthcoming. 
Distress starts in the moment of the development of 
the impairment of the motility, resulting in a retention 
of fecal matters and of gas in the redundant loops. 
Kantor properly remarks that the loops do not repre- 
sent fixed or static barriers or strictures, except if tliey 
are overfilled, displaced or distorted, then they develop 
a tendency thereto. Redundancy is not per se a colonic 
malfunction, it is only a predisposing factor for its 
development. Curschmann, Assmann, Stierlin, ’etc., 
expressed similar views. 

Isolated gas islets somewhere in the redundant loops, 
with or without shagnation of the solid content are 
characteristic signs in redundancy and may serve as 
a cause or a potential cause for added suffering. Gas 
distress figured in 72% of Kantor’s cases. The normal 
passage of gas or its retention may go hand in hand 
with that of the fecal matters. Besides the impaired 
transport gas-distress may be caused also by the mere 
presence of a kink, twist or ptosis of some of the loops, 
by shutting off mesenteric vessels whereby the absorb- 
tion of the diffusable gases in the colon may be inter- 
fered with. Gases may be retained even after success- 
ful catharsis of the solid matters. Gas content of the 
entire colon, from other causes, due to aerophagy, is 
mentioned elsewhere (See Figs. 34 and 35). 

Pain, if present, is considered a sign of deranged 
motor power of tlie intestines. Constipation, gas ac- 
cumulation ma}- cause pain, but the latter may be pres- 
ent also in absence of the former. The pain is a symp-. 
tom of motor impairment. Muscular spastic contractions 
may try to overcome the motor disturbances. Kantor 
assumes tliat the pain is sharply localized at the site 
of redundancy and is due to superimposed spastic con- 
tractions. White emphasizes that the pain is located 
nearly always (in ^ of the cases) at the right side, 
at the cecal region, even if the site of the redundancy 
is over the left side, as it usually is. This “throw-back” 
of pain also seems to be characteristic and important 
from the topical diagnostic vieu'point. 

Mpst severe pain in association with systemic grave 
signs and symptoms may present itself even in tlie 
picture of an acute abdomen, when signs of impending 
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v'olmlus or iiitussuscejition develop, A (wist or lor.sion 
01 : the elongated colonic segment .sets in, followed by 
prostration and accompanied by signs of cardiocircuTa- 
lorv- collapse, in the presence of a {laljiable abdominal 
resistance or tumor. Figs. 6 and 7 re%eal the x-ray 
.of the colon 36 hours after such an attack. The tre- 
mendous gas-filling at the hepatic fle-xvirc {Kiints to 
the fact that these redundant loops might have been 
the site of the torsion. Besides, there wa.s a hyjier- 
de.scent of the greatly mobile cecum, the vermiform 
appendi.': being projected iu the renter of the pelvis 
;at the middle of the sacral vertebra. 

-Among the less typical .symptoms diarrhea and vom- 
iting figured with a 22-25E7 occurrence in Kantor’s 
and Moeller's cases. Belching is a freipient .s 3 -niptom 
in redundancy. Kantor descrihes it as a misdirected 
effort to get rid of the gases fnmi tlie .splenic flexure. 
■Moeller mentions enictation with many other, less 
characteristic and more heterogeneous svnuHom.-; which 
were okserved in his cases. The manifestations were 
often characteristic for torsion, nr volvnhis-like syn- 
dromes or siibchronic ohslniction of tlse gut, Moeller 
reported three cases out of a series of 18, in which 
signs and s.vmptoms of strangulation, twist of imper- 
. feet A'olvulus develojied. Two out of three cases under- 
went a resection of the redundant colon. LeWald 
generally favors operative jirocedurc whenever medi- 
cal approach fails. The majority of authors counsel 
utmost conservatism. 

; My recent observations on two cases (the one men- 
tioned above) may .sen-c as a memento in consideration 
of the imminence of a surgical iuterventiou. Both 
cases appeared clinieally as acute abdomen of some iin- 
■iisual and obscure etiology. In liotli ca.ses immediale 
surgical intervention seemed to lie the method of pro- 
cedure and as such it was serioush’ considered. In 
both cases, however, before it was too late, the tide 
turned and health returned unexpectedly, without sur- 
gery. 

Xo doubt there are many other cases, similar in 
character, with unusual or puzzling features, when. 

' during the critical period, the threatening symptoms 
•and signs maj' suddenly regress or disappear alto- 
gether, and health returns, without surgery. Some of 
the cases reported fn the literature, under various 
headings, as, e. g., when in peritonitis subserous plastic 
adhesions seemed to seal off tlie spreading inflam- 
mation, etc., might have l>elonged to such groups of in- 
complete torsion or volvulus. Nature’s effort, sup- 
ported by judicious adminkt ration of sedatives or anti- 
, spasmodics, etc., might have effected a “restitutio ad 
integrum'’, ivdfhout resorting to surgery', in cases when 
the development of a volvulus or strangulation has just 
been cut short and necrosis of the tissues averted, be- 
fore the full torsion of the redundant gut completed 
• the closure of the vessels. Besides the fully developed 
form of voKmlus or obstruction, partial torsion, with 
-regressive tendencies were mentioned by Assmann, 
Stierlin, Schwarz, Moeller, among others, especially in 
the' sigmoid. The voknilus or occlusion, whether acute 
oE chronic, complete or incomplete, may appear in the 
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•symptomatology of fiain, often of agonizing character, ' 
ileus, meteorism, “Darmsteifung", with visible iatestin-' 
al peri.stalsis, vomiting, symptoms of acute intoxication. ' 

In cases of actual volvulus the procedure is a surgi- 
cal problem. 'I'lie cau.sal correlation between voivulu, ' 
and redundancy has been clearly recognized and dan-' 
ojistrated on a large material, in a masterly v.-ay, iry 
Curschmaim in 1894. " 

COMMENT . ' • ' 

1) .Attention is called to the frefjueiit occurrence of 
the abnormalcy knov.-n as redundancy- of the roW, 
which is significant from medical, surgical, {fathologira! 
anri roentgenological viewj>oints, 

2) In a large percentage of case.s redundancy,' exbfi 
without any symptoms or comyilaint.s. In such case; 
it repre.sents an incidental finding. 

3) Diagnosis is established by x-ray. -A ihree-pfee 

method lias been suggested and descril-ied. and e-e’e. 
individual jiart of this method has been .aj^praised as • 
to its rcs.]x;ctive value in the morphological, or iinthe ' 
functionnl pha.se of the diagnosi.s. ' 

4) Redundancy of the colon requires as its basic 
piecouditiou an elongated me.sentery. Failure oCsuffi-; 
cient fixation during the developmental process permit 
tlie loosely attached colon or colonic s^'ment free move* , 
ability, .similar to that prevailing with and typical ot the 
small intestinal loops. 

5) On repeated examination with the ojiaque enema 
we found the redundant colon showing an entirely dif- 
ferent shape and configuration. A twist, a kink, a,- 
reduplication. etc., along the descending colon niay at 
some later, repeated examination show a new, grotesque • 
configuration along the sigmoid, while the descc-uding.- 
colon has been restored to normal .shape (sec Figs. 
14 and 15). Or, in some other case the picture of a- 
horizontally tilled S shajied. inverted cecum without 
anv ascending, but with a low transverse colon ma) 
at some otiier time change into a hypodescendent cecuni 
with a short ascending and high transverse colon, ine 
three jiarallel branches of the inverted cecum hapf 
straightened into the latter configuration (see Fig^. 
23 and 24). There are endless variations in the change- ■ 
able, caleido.scopic patterns along the redundant colon. ^ , 

6) Failure at the free mrA-ahility <>f die rednndani. 

loojis, resulting On repeated e.xposures in a similan^ 
or identity of the morjihologica! appearance, is sug- 
gestive of a preaxisting fixation due to adhesion, cou 
genital or acquired, developmental or infiaimnator.w 
(bands, ligaments, or membranes), more often. o\ei 
the right side of the abdomen. . , . f , ' 

7) Large pendular movement of the colon deieop-, 
liasically upon the same foundation, namely, upon 
preexistence of an elongated mesentery, rin’s, howe'e > 
as indicated by its name, is a movement, an 
process brougiit on by the function of the 

of the colon.’ These slow, creeping, and - wide-ratio ■ 
movements result in pictures and 
widely different from each other (see Figs. 

As against this, redundancy produces clianges in- y;. 
shape and configuration, as. a result of , 
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tained - incidental occurrence, and is due to the free 
movability of the loosely attached loops. The elon- 
gated mesentery, a developmental ahnonnalcy. is a pre- 
. requisite in both conditions. Both condition.s may be 
pre.sent simultaheou.sly. The large pendular movement 
most .often occurs in the transverse colon, with the 
hepatic and splenic flexures serving as fi.'cation points 
of the segment undergoing this active movement. Re- 
(}undanc\' affects niosth- tlie sigmoid, \\'ith the longest 
mesentery' and the least posterior attachment. 

8), Volvulus, as the most important complication in 
redundancy, also requires an elongated mesenterv, for 
its development. Without redundancy, no volvulus; in 
redundancy, however, the occurrence of volvulus is 
extremely rare. Volvulus probably does not reach its 
tul! development in certain cases and may regress at 
any stage before finally peritonitis sets in, at a moment,, 
when a complete closure of the vessels, which could 
re.sult in gangrene of the affected area, still can be 
averted. Recognition of such states remains very diffi- 
cult and important in' the always puzzling picture of 
' this pathology. 

, 9),. The most important problem in connection with 
redundancy of the colon is still the ascertainmeiit of 
whether or not the case is well compensated, or is one 


with impending or actuall}- existing failure of motor 
mechanism. The breakdown in muscular compensatory - 
mechanism will result in partial retention of Ijoth the , , 

fecal matters and gases. Gas retention may result from . ‘ ; 

failure of its transport or of its absorption, or it mav 
be newly formed in the stagnating and decomposed 
fecal material in the redundant loops. 

Failure to medically correct the damages wrought b}- 
this chronic development may necessitate surgical in- 
tervention, especially in progressive cases. Establish- 
ment of a short circuit among the reduplicated and 
convoluted or twisted loops by e.xclusion and eventual 
resection of the chronically diseased extra loops should 
not re]>resent an undue hazard in a well selected case, 
in the present era of surgery. 

10) Proper recognition and management of the re- 
dundancy, especially by prevention of any possible 
breakdown in the compensatory mechanism may save 
suffering and prevent complication. It will enable the ' 
pin'sician to properly appraise the situation. By proper- 
ly diagnosing the case, he will avoid the embarrassment , 
of relegating the case into one of the arbitrary or un- 
warranted groups of diseases. E^'e^ in the realm of the 
convolutions of redundancy the shortest way, seems 
to ns, the straight u-ay, through a good diagnosis. 
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many decades without ever being troubleffr^yj^rjtff^fr 
stones? This brings us to the question: wlw do irianjv 
patients after "successful” operations have so many 
symptoms — afterwards? If you discuss this prob- 
lem with a surgeon he is going to tell you of all those 
patients who had felt miserable for so many years, 
until, due to his skillful work, he was able to discharge ' 
them happily within a few daj's. The more out of 
town work this particular surgeon has, the better his 
results. For the patient is feeling fine, especially in the 
first months after the surgeon’s action. But we know, . 
that kvithin the next few years, two-thirds of the pa- 
tients have some of their symptoms again, luckily not ' 
alwaj-s worse than before the operation. If the sur- 
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SILENT G-'\LLSTONES 


TN 19 jjages, reviewing 107 papers, of which he quotes 

the salient parts, Robertson proves that for the past 
four hundred years physicians have been aware that 
many patients rvlio hak'e galLstones are symptomless 
during their lifetime. In his own postmortem material 
of ' 1027 cases of gallstones, 627, or 61 per cent, were 
without any signs according to the search of their 
histories. ' ' 

Robertson discussc-s the question what to do under 
these circumstances with a patient where hj' chance a 
gallstone was found. Has he to be operated upon when 
so many , cases hav'e carried their “heavy load” for 
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, , - geon triumphantly hands you the stone-filled bladder 
; from the ojicraling table you feel, as a pure medical 
, man, satisfied that the operation was a well advised 
one and that it was not like one of those appendectomies 
where you are waiting if the pathologist is able, after 
, a long search, to satisfy your conscience with the re- 
port of “chronic infiariimation,” which was hardly de- 
tectable with the naked eye or the palpating finger. 
Yes, stones are in the bladder, and the organ is rc- 
- inoved. The (jticstion arises only afterwards if this 
really was the cause for the complaints of the ]>atient. 

It is iny opinion that the poor results after cholecystec- 
' toniy may be partially due, not to faulty teclinique or 
, so called spasms in the common duct, as some authors 
; thiiik, but due to the fact that the removed gidlstones 
■ were so called “silent stones.” Gallstones are a jwthn- 
logical finding, but it may be that verj’ often they 
„ , were not at all the cause for the conijilaints of the 
' patient. We siiouid realize that tlie stone itself is a 
lifeless object, that only if it disturbs the gallbladder, 

, or if it causes recurrent infectious processes, does it 
cause pains. Would it not be more .sensible to look at 
. it from a different point of view? It i.s a comparatively 
simple procedure to visualize gallstones by the roent- 
genological Graham test. It is more difficult to tnake 
' ' the cliagnosi.s of an inflammation of the gallbladder. 
The roentgenogram does not give much information 
in. this respect. A poor concentration of the dye in the 
gallbladder can be due to many causes. 'I'lie difference 
■■ in -.the technique among the laboratories is also great, 
so . that e-Ntensive experience is necessary to evaluate 
. the findings. The short cut in thinking that the i)re.s- 
. ence of gallstones means gallbladder disease is a treach- 
erous one. I realize that it is often difficult to make 
the "modern” patient understand that the removal of 
liis stone-filled bladder will not make him a well jierson. 
The patient living in a big city, reading the half- 
Tmths in his daily newspapers and his monthl}- maga- 
- zines, will be inclined to consider that an ojieration 
will be the real cure for liis suffering and that a phy- 
sician who does not advise an ojieration is a man who 
is not up to date in his; medical knowledge. It is a 
wide-spread observation that large, single gallstones 
are very easily visualized on the roentgen film, and 
that their removal is a comparatively sinqile procedure. 

. However, a very high percentage of patients have a re- 
currence of their symptoms within a few months after 
their visit in the hospital. The question then arises; 
Why do people feel better in the first months after 
the operation? Most patients, if 3 'ou scrutinize the 
histories, have never been in a hospital or in bed for 
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any length of time. They are often high-strung indi. V 
viduals, most of them are indiscriminate eater?; "Of ' E 
course,” they will tell you, "I have indigestion now'aH '■ 'f 
then, hut generally 1 lake some' bicarbonate or so.n; A 
other radio-advertised medicine and then l am reliever - 
Being admitted to the hospital, they liavc to, stav in T 
I’cd, get their meals at regular intervals, have the Wr r 
of comjictent nurses, and, last but lioi icash the p.-'t.” 
tients bowels are regulated. Especially people - who ■ 
have been eating their lunches in aifeterias or on lunch- 
counters for years, give their digestive organs the firh ,;.; 
decent treatment in many years, Xo spices, no coM ,■ 
sandwiche.s, no alcohol. .Vllhough all this is only, a 
two- weeks affair, it docs wonders to their intestinal:. 
tract. Ls it astonishing, that the patient feels better . .X, 
for several months after cholecj'stectomy? vl 

After that period some of the patieist’s symptoms'-, 'Tj 
reoccur. As the surgeon has nothing to : remove any W 
more, the patient fs referred hack to, his general prac-‘ ; ' 
litoner or gmstro-enterologist. — and now. the trouble ■ ' y 
starts. What can ive do? Which organ can- we blaaw 
for the recurrent trouble? XVe speculate, we tri' the '-?.' 
entire list of all those preparations knovm dr adver- ' p' 
tised. The “post-cholecystectomy sjudronie” has be^a ‘ 
and is going to haunt us for many years to come. 

\I''eis 5 , nearly thirty years ago, e.\'pres,s<;d'thi5 in e.\'- 
cclleni words; Po.stmortem records almndantly show. 
that the presence of gallstones fs not inconsistent with ; 
long life, and they have iicen found in large numbers , 
in the g.illhladdcrs of those who have never during life • ' 
suffered any pains or discomfort that led to a suspicion 
of their e-xistence. If every individual in whose 
bladder or ijilc ducts are gallstones, suffered the agonies - Ji 
of biliary cofics “peace on earth” would.be iniposstble. , ■ y 
Weiss adds; If stones could be kept at rest and in- 
flammation jirevcntcd, surgical tren-ment wo'nld I'C ■ •• 
unnecc-ssary. , • ' 

We can only agree with Weiss. It should be our . 
endeavor to determine in every case if. the gallstones; > 
seen on the roentgenogram are "silent” of troub.e , 

making ones. And it miglit not be a bad idea to Is’re, • 

the silent ones also treated rvith silence -^towards the ,• .» 
patient, for if the patient is not aware of the concre- 
ments, which he or she is carrying around for tnam ,• 
years, then it might be easier for him to get ovw c«- 
tain discomforts of indigestion without being mg 
ened after every’ meal. Robertson's article ‘ 

opjxiriimity loTeHew oiir thinking in pses-of si enp - 
gallstones. Often enough, but never too oftenylias t 

1. een brought to our attention during the past lour hun-. y 
dred years. ■ — Franz J. Lust. ■ 

E N CE S' ' .'V ;a?;' 

2. Vciis, Simutl: Gallstones. Ncsi- York * Jo-— nai. , 

M2. 1022;, 391S. , 
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CLINICAL MEDICINE 

Stomach 

Fletcher, C. M. and Jones, F, A.: Risks of 
rjastroscopx with flexible rjastroscope. (Brit. Med. J., 
p. 421, Se'pt. 29, 1945). 

The authors emphasize that gastro.scopy should be 
performed only by tho.se e.xperienccd in the use of 
the flexible gastrosxope and who are aware of the 
risks. They report two deaths which were jirobably 
due to gastroscopy and report having had f»ain and 
fever in four other case.s. Seven other cases of esopha- 
geal perforation, five of which ended fatally, are cited. 
Of the authors’ two fatalities, one case had had scurvy. 
The tissue.s were very susceptible to damage and pass- 
age of the gastroscope should not have been undertaken. 
In the second case perforation re.sulted from e.xerting 
pressure when the instrument tip was in the hypo- 
pharynx. — F. E. St. George, 


Bowee 

Luum, J. AND Fly.nn, R. W. : Chylangioma 
cavernosmn mesenterii. ( Surgery, v. 18, p. 772, Dec- 
194':,). 

Tumors of the lymph vessels belong to the rarest 
of neoplasms and those occurring in the mesenteric 
vessels are the least common of all. The authors found 
five cases of chylangioma cavernosum reported in the 
literature and present a si.xth case of their own. 

These are benign tumors occurring in the lymphatics 
of the mesentery of the small bowel. Symptoms of a 
tumor and obstruction may be present if the tumor is of 
sufficiently large size. Erosions and bleeding may he 
complications. The tumor may be the site of secondary 
infection. In five of the six cases reviewed the tumors 
also included the mucosa of the intestinal wall. The 
origin and derivation of these tumors are still un- 
known. — F\ X. Chockley. 


Liver and Gallbladder 

Poi.LOCK, M. R.: Liver function in infective hepa- 
titis gauged by liippiiric acid synthesis tests. (Brit. 
Med. J., p. 878, Dec. 22, 1945). 

The hippuric acid test was employed serially in 81 
cases admitted to ho.spital with infective hepatitis. Ser- 
um bilirubin levels were also determined. The patients 
were admitted to hospital usually within three days 
after onset of jaundice and tests were begun soon 
thereafter. 

Although the ability of the liver to synthesize hip- 


' puric acid was related to the severity and stage of the 
disease, it was not related to the serum bilirubin level. 
Improvement in hifipuric add synthesis was frequently 
shown by patients in whom the serum bilirubin level.'^ 
kept rising and the jaundice became more intense. Ap- 
parently the liver damage is greatest before the icterus 
stage and consequently specific treatment would have 
its best effect only if begun before the patient shows 
jaundice. — F. E. St. George. 


Ulcer 

Carrykr, H. M. AND Prickman, L. L.t Brucellosis 
and peptic ulcer. (Proc. Staff Meet. Mayo Clinic, 
V.21, p.n, Jan. 9, 1946). 

The authors briefly review the epidemiolo.gv of Bru'’- 
eilosi.s, stressing its associationship with milk and the 
fact that B. abortis, varieties bovis and suis, more 
frequently causes endemic undulant fever in the United 
States than does B. melitensis. The associationship be- 
tween Brucellosis and peptic ulcer was studied, as this 
type patient consumes large quantities of milk and has 
an abrasion on the gastro-intestinal mucosa which 
might serve as a portal of entry for such an infection. 
Using a titre of 1 :80 as .signifying infection with the 
Brucella group, 82 cases were diagnosed in 1944. Of 
these, 11% had a duodenal ulcer.” In a control group 
of 221 cases, with no evidence of Brucellosis, 4% had 
a duodenal ulcer. The authors feel that, in view of the 
low number of cases and the fact that routine roent- 
genographic studies were not performed on all of the 
cases listed, no statistically significant conclusions can 
be drawn, although a trend is indicated. — E. J. Taliant. 

Therapeutics 

Hermann, G. R. and Rockwell, P. A. ; Reversible 
and irreversible disease of the liver with reference to 
effect of choline. (Tc.vas State J. Med., v. 41, p. 288, 
Oct. 1945). 

The study was made on 32 cases of hepatic cirrhosis, 
six of which are reported in detail. The simplest indi- 
cation of liver damage was a low serum albumen. 
Therapy consisted of high protein diets wi h lar?e 
amounts of choline. Excellent responses were noted in 
patients with enlarged livers due to alcohol and dietary' 
deficiencies. In two cases of chronic hepatic cirrhosis 
with shrunken livers and ascites the response to choline 
administration was poor. Patients with congestive heart 
failure also improved on the high choline intake. Ap- 
parently choline has not only a lipotrophic effect on 
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the liver hut tilso. imi)rovcs myocardial cfi'iciency jjre- 
Mimably by converting cholesterol deposits to iiltospho- 
lipids. — D. A. Wocker. 


SURGERY 

- Gioje. G. li. AND Lami’Son, R. S. ; Acute apf<eii(Ii- 
ciiis ill awd’ic dysculcn. {U. S. Nurd Mctl. Ihilt., 
r. 40, p. 109, Jan. 1940). 

Acute appendicitis in amebic dysentery has l»cen 
encountered only seldom in tlie United States. The 
condition is a difficult one lioth as to diagnosis atid 
treatment. The .symptoms may be ob.sctircd by dysen- 
.tcry. and surgical wounds ot the. infected amebic in- 
testine heal with reluctance. The frequency of appen- 
diceal involvement in intc.-^tinal amebiasis in the lining 
is unknown but post-mortem e-xaminations give an in- 
cidence of 7 to 40 jicr cent. A])pcndeclomy may be 
accomiianicd by a high mortality rate (41 per cent in 
the Chicago epidemic of 19,1.3). 

Intensive treatment of the dysentery G essential to 
insure healing in the appcdicea! stumjt if ai)])endectomy 
is performed. 'I'he authors believe that in most cases 
,nf appendectomy in acute amebiasis tlic fliagnosis will 
not have been made until after the operation. — G. .V. 
N. Smith. 


Eaton.C. ; Aniputalivc liciiiorrlundrctanty: impor- 
innt auniical landmarks of aiiorecliiw. (H’cstcnt J. 
Siirff. Obsiet. Gynecol., f. .3.3, p. .3S6. Nov. l‘'>45). 

'..The autltor deplores the lack of definitive anatomic 
landmarks for guidance in amputativc operation.s for 
hemorrhoidectomy lie make.s a number of suggc.stion« 
to determine by surgical landmarks the anatomic level 
at which e.vcision of the prolapsing liemorrhoid tissue 
should be carried out. These landmarks may be de- 
termined by palpation of the wall of the anal canal 
and include the divisions of the sphincter mu.sculalurc 
a.s well as the various sheaths of the conjoined longi- 
tudinal muscle tliat give rise to these divisions. 


. Castro, A. F. a.nd Kiernan. P. C.: E.vicn.uve re- 
section of perforating carcinoma of the stomach %'eith 
abscess. tProc. Staff .Meet. Jfayo Clinic. 21, p. 15. 
Jan. 9, 1946). 

The authors cite a ca.se with a 20 year history of 
ejugastric pain, relieved by food with ])er.odic exacer- 
bations and remissions. Following a poor rc.sponse 
to a medical regimen an e.\])loratory laparfjtomy was 
performed with a preoperative diagnosis of a large ab- 
scess cavity communicating with the lumen of the 
stomach, based on roentgenograjihic studies. A large 
fluctuating mass was found adherent to the stomach. 

. transverse colon and its mesocolon, the under.surfacc 
of the right lobe of the liver, pancreas and duodenum. 
BioiJsy revealed a grade 3 carcinoma, this diagnosis 
being later confirmed by pathological examination of 
the resected tissue. The mass was dissected free from 
:;the liver, first portion of the duodenum, pancreas and 
splenic vessels. The involved portion of the transverse 
colon was resected with its mesocolon and a high sub- 
total, gastrectomy was performed, remoAng the entire 
'.'mass. ,A double-barrel colostomy was fonned from the 
.two Hrnbs of the transverse colon. The authors. stress ; 


iite long history oi the case and the necessity of ea-'- 
diagnosi.s if curative .surgical jjrocedurcs are' to lie lin!’ 
dertaken. At the i)re.«ent time no more than 25% oi-t!!! 
gastric carcinomas observed can be removed and fe' 
five year .survival rate rif gastric carcinoma is Jei 
~R. J. Tallant. , ' k 


EXPERIMENTAL MEDICINE ' 

Arpohi-tion ' • ' ■ ■ ' , 

VISSCUKP.. M. B. a.vd Koepke, R. K.: Influence oj 
induced changes in blood pla.cnta osmotic acthitv eni 
intestinal absorption. ( Proc. Soc. E.vpcr. Biol Med 
r. 00. p. 1. Oct. 1945); 

Ex])criments were jicrformed on nenibutalized dejs 
jirovidcd witb adjoining ileal segmcnt.s. F/juio?irK(tic 
solutions of sodium chloride and sodium .mlfatc v.-ere 
introduced into the loop?. Changes in osmotic actiritv 
of the blood were produced by intravenous injeefionoi' 
100 cc. of 5 per cent sodium chloride. 

The Inqiertonic salt , solution injected intnuenoady 
resulted in rai.sing the osmotic aclirity of the intestiral 
l(Kj]) fluid.? to above tbat of the pre-injection plasma o--. 
motic activity. In control e.xjicriment.? su;h increa.-£- 
in gut fluid osmotic activity were never observed. .After 
the plas.ma osmotic activity had beamic eierat’ed.the 
gut fluid values did not rise as high a.« before eleration 
wa.s produced. The o.smotic gradient' between plasroi 
and intestinal epithelium therefore i.': not tlie prime 
factor flelermining the direction of water transfer 
through the intestinal epithelium. — 1. H. Doniherty. 


T’nAK.MACOl.Or.Y 

.M.vsson. G. M. C. and Hei.and, E. : Influence oj 
the lifer and kidneys on the. duration of dneslhene 
product d by barbiturates. ( AncstlicswL, v. 6. p. ■lbs.' 
1945). ' _ 

Tlie role of the liver and kidneys in the detoxiratiu» 
«>f harliitiiratcs and their influence on the duration m 
anesthesia was studied. Twenty-nine barbiturates were 
investigated, The authors found that nembutal, fecdr.ri. 
cvijial and thioethamyl are detoxified mainly in ttw 
liver. Barbital and phcnoiiarbital are detoxified main) 
in the kidney. Dial and nconal are deto.xified in; hf.h 
liver and kidney in about equal proiwrtions. Pentotra 
and some other harhiturates were found to lie deto.xin-' 
in ti.s.suc.s other than the liver and kidney. — G. Kieiwer. 

Hi.mswortu. H, P. and Gi.ynn-. B. B-- 
ihemieal ehane/cs in the liver in dietetic necrosis. 1, ’ti . 
r/irm.A,r..39.f. 267, 1945). . 

Rats on a low casein diet have been snona’ 
velop necrose.? of the liver. The le.?io_ns can be produfW 
with certainty Iiy feeding diets containing proteins po 
.in sulfur amino acids. ' . ' . 

The livers of rats with acute necrosis yJ'-^ 
origin show increased amounts of water 
and an absence of glycogen. Liver fat is \ 

the development of the necroses. Livers wu i • . 

necrotic lesions show normal values for water . 

tefn' content. ’ The composition of the • 

denlv arid coincidehtly with, onset of 
— M.TL' F. Friedman., .9 ■,'< i y 
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The Isolation and Testing of Fecal Streptococci 

By 

GEORGE H. CHAPMAN 

XKW YORK, NEW YORK 


/CLEARER understanding of the role of different 
streptococci in gastrointestinal diseases depends 
upon satisfactor}' methods for isolating and testing 
them. “Blood agar" is an unsatisfactory isolation med- 
ium, even when sodium azide is incorporated in it. 
Treatment with sodium carlwnate likewise is unsatis- 
factor}" because it destroys most streptococci hut prc- 
ser^'es enterococci, most of wdiich have no pathologic 
significance. The discovert’ of an isolation medium f 1) 
which almost completely inhibits all other bacteria, 
which gives about 50 pjcr cent more colonies in te.sts 
of pure cultures than does “blood agar” and which 
differentiates the three main groups of intestinal 
streptococci has resulted in new appreciation of their 
significance. In addition, the application of resistance 
tests (2, 3, 4. 5, 6, 7, 8, 9, 10, 11, 12, 13) permits 
appraisal on- the basis of the toxigenic properties of 
the organisms, which would appear to be significant 
because to produce ti.ssue damage the organisms would 
be expected to elaborate some sort of toxin. Finally, 
the finding .that, in the absence of achlorhydria, the 
number of Escitcrtchia colt is inversely, and the num- 
ber of paracoli is directl)-, proportional to the se%'erity 
of the .streptococcal intoxication (3) increases the 
diagnostic significance of the tests. When these meth- 
ods are combined with the newer procedures for iso- 
lating and testing intestinal pathogens and the recently 
developed method for isolating pathogenic staphylococci 
(14) it is po.ssible to determine the role of different 
fecal bacteria wdth a higher degree of precision than 
has been possible b}' previous methods. 

'J'fic isolation of streptococci from frees 
The modified new medium for the isolation of strep- 


tococci is prepared as follows: 

Water 1,000 ml. 

Bacto tryptosc 10 grams 

Bacto proteose no. 3 peptone 5 grams 

Bacto proteose peptone 5 grams 

Sucrose (table sugar is satisfactory), 50 grams 

Bacto agar 15 grams 

Dextrose 1 gram 

K^HPO'*, anhydrous 4 grams 

Trypan blue, 1.0% 7.5 ml. 

Cry.stal violet (C. C.) 0.10% based 
on dye content 0.8 ml. 


Sterilize as usual. Cool. When comfortablj' w'arm 
to sensitive areas of skin add potassium tellurite and 
pour 40 plates from the liter of medium. Because the 

CHrucj! R«ejrcti Laborator)-, 604 Eifth Avenue, New York 20, 
N. r. Aided by grants from the Ophthalmological Foundation, Inc. 


optimum amount of tellurite is critical the Difeo Lab- 
oratories have prepared a large amount of solution 
and the author has determined the amount to use in 
this medium. They have also prefjared the culture 
medium in dehydrated form w'ithout the tellurite which 
is to be added when ready to pour. 

To isolate streptococci and other bacteria, add water 
to the feces until it is just soft enough to pipette. 
Make six ten- fold dilutions and determine the propor- 
tion of solids by drying at 100° C. Spread 0.01 ml. 
of each dilution on different culture media as follows: 

7.5% sodium chloride: phenol red mannitol agar — 
dilution no. 1. 

Streptococcus medium — dilutions nos. 1, 2, 3, 4. 

Levine’s eosine meth 3 dene blue medium — 
dilutions 1, 3, 5, 6. 

MacConkey’s agar — dilutions 2, 4. 

Intestinal pathogen media — appropriate dilutions. 

Incubate the streptococcus medium, Levine’s and 
MacConkey’s media exactly 24 hours (not “overnight”) 
and the phenol red mannitol agar for 36 hours and 
calculate the number of different colonies on the basis 
of millions per 100 grams of dry feces. 

The following Wpes of colonies w'ill be noted on the 
streptococcus medium : 

Enterococci produce dark blue or black slightly 
raised colonies about 1 mm. in diameter. 

Streptococcus salivarius (most nonhemolytic fecal 
.streptococci fall into this group) produce blue “gum 
drop” colonies about 2 or 3 mm. in diameter, depending 
upon how crowded they are. 

Streptococcus mitts (most “Streptococcus viridans” 
fall into this- group) produces small or minute blue 
colonies. 

Other streptococci have not been studied sufficiently 
to determine their characteristics on the medium. 

In the occasional instance where coliforms grow on 
the medium they produce gray or brown colonies. Only 
rarely is a “.spreader” encountered. However, they 
m.ay grow but not spread, making it imperative .not to 
touch gra\' on brown colonies or a spreader may be 
carried with the streptococci. With few exceptions, 
the coliforms that do not grow are actually killed. 
Hence, onlj’ about 8 per cent of the streptococci iso- 
lated are contaminated by coliforms even though the 
streptococci may have been outnumbered 1 million 
to 1. By this method, streptococci may l>e found in 

about 95 per cent of fecal specimens from chronic 
invalids. 

Because very, few enterococci are pathogenic, it is 
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iraportnnt to tlifTereritintc them .from other strcinococei, 
.which are frequently pafliogcnic. At the' present tiine 
. , it. is impossible to (ictermine i)atIioRenicity of enlcro- 
, . cocci ex-cept. possilily. !)y animal inoculation exi>eri- 
; ■ ments. Since they are easily rccog^nized. grow well 
. uncler unfavorable conditions and usually produce 
large green zones on blood, agar they are usually mis- 
taken- for “streptococci” or, "Siirplorocctts x-iridaiis.'' 
This is true, particularly in sodium carlwnate treated 
specimens. Hence, the value of the present method. 

Since streptococci arc not significant in feces uutes.s 
they produce local or systemic, tissue .damage, it is 
de.sirable to try to e.stahlish their toxigcnicity. hitra- 
. tiermal tests and the “pathogcn-sclcctivc” method are 
not sufiiciently precise and complement fixation ;ind 
agglutination reactions appear to he quite lacking ni, 

■ ‘ specificity. 

A number of bacteriologists have shown that with 
j. , , typhoid bacilli, meningococci. Hniiupliilus injluciicac, 
staphylococci and I* -hemolytic streptococci, power to 
grow in fresh defihrinatod blood is related to pathogenic 
. properties of the cultures. We (2, 3. d. 5, 6, 9, 11, 12, 
13) have shown that a similar relationship holds for 
the h'pes of streptococci under discussion. W’c al.^o 
showed (7) that resistance to the bactericidal action 
' of fresh blood was parallel with resistance to jmccisc 
-dilution.s of certain antiseptics. We now employ hcxyl- 
- V. resorcinol and have estahlislied similar relationships 
including a j)aral!ei witii the dcrmonecrotic power of 
the bacterial .susjtension.s which indicates that it is rc- 
• - ’ dated to the toxigenic projicrtics of tlie cultures. A 
similar relationship had been shown for P-hcmolytic 
' streptococci (IS). 

The application of resistance tests has opened up an 
cutirch’ new appreciation of "intestinal into.xication,” 
which will he presented in detail' elsewhere. Briefly, 

■ the proportion of toxigenic ^ariants is a measure of 
the intensity of intoxication by the .species of strcplo- 

■ coccus studied. Tin's had been shown to he true of 
dental infections (11. 16) and is related to the blood 
sedimentation rate, nonfilamcnt-filament ratio of leuco- 
cytes and the severity of the illness (13). 

There are so many technical details that contribute 
to the accuracy of the results that presentation of tech- 
nical data is delayed until they can be adequately pre- 
sented. A few of them will he discussed here. 

Streptococcus uiitis and .9. salk’arius cultures are 
not homogeneous mixtures of cells hut are kaleido- 
scopic mixtures of rajiidly changing ilissociants or 
variants. Wiienever a highly toxigenic st,reptococcus 
' ■ it taken from the body and cultivated on artificial cul- 

■ ■ ture media it graduall.v loses pathogenic properties 
' ■ such as elective localizing power, toxigcnicity and viru- 
lence bj' “degeneration” of some of the dissociants. In 
some cultures this degenerative process is so rapid that 

'■ they become nonpathogenic within a few days. Where 
a culture may contain 100 per cent of resistant variants 
.at the time of isolation, it may contain a negligible 
" ' -number a few days later. 

■ ' '• A second degenerative trend lies in changes prob- 

■ ably associated with pH and accumulation of metabo- 
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lilcs. .If a culture in broth is incubated it' will iint niul- ' ; ■ 
tiply for a short while (the lag jdiasc), then it mllT;,' 
multiifiy rajiidly (the logarithmic jdiasc) until it fei!;'-- 
used iq) the nutrients and will then cease to multiply.' /■ 
(the stationary phase). During the logarithmic jfeV- f' 

(i. e., wltcn the culture is becoming quite cloudv) ihe '; .-'. 
individual cells are most resistant to the nntbeplics 
mentioned prcviou.sly hut they lose, this rcsistance'sMn 
after the stadouary jtha.se has been reached, Couk-- f'i: 
qucntly, we have obtained a much higher proportion of ;-t 
resistant dissociants and an improvement in a.ntigaiiciivt''- 
by watching the growths hourly after thcAinie wIki!.,.''- 
thc earliest ones are expected to hcro'me cloudy (6,.; > 

• hours for S. salifarius cultures and. 10 hours for 9.;',' : 

cultures). i 

A thir<l tyijc of loss of pathogeiucity is associated ; 
with ingredients of the culture medium. Not ad-Vef ; 
“broths” arc .satisfactory for optimum to.xigenidty. Of A ; 
the commercial dehydrated products, Bacto.bram.hean’; ' ; 

infusion gave best results. However, it could i.ic.im'-' .i-' .i 
proved by the addition of other peptoncs.and extra • 
[ihosphate. 1 f too muclr is added, growtli is unduly ( ^ 
retardetl. Best results were obtained by adding the fri-',. 
lowing conihinaiion of ingredients to ■ e.nch liter uf . 
Bacto brain heart infusion; , ; 

Bacto jiroieose no. 3 peptone Z..^ grams- ; 

Bacto tryi)tu.=e - - 2.5 grams- i 

K*Mr6)‘, anhydrous , - 2.0 grams ' 'c ; 

DetennUumj the rcsistaucc of streptococci 

The preparation and testing of resistance ot strep- 
tococciis growths is done as follows: platinum in- . 

(•dilating needle is hammered ,it the tip to' make it in 
the shape of a spear. Tliis is used to ciit around, tte \ 
colonies so that whole colonies may he transferred to- . 
the “toxin broth,” giving jmre atitures more rapid!} -. , 
than by usual methods. Alxiut 10 S. safirwriif-r and 10 --j 
S. viitis colonics arc selected for study, i'.ach is cm , 
from the streptococcus medium and put into 
aratc tube of the toxin broth and incub.ited at 37 - C. „- 
S. salkvrius cultures arc observed hourly alter 6 hours 
and S', iiiitis cultures arc observed hourly . aOcr 
hours. If a bacteriologist is not available during. I-- - . 
night cultures may he transferred to the refrigenuoi , , 
by an assistant as soon as tliey lieamie sufficient } 
cloudy and examined by the bacteriologist not J cf -. 
than S hours afterward or the original inorulafed c- 
tulics may be put into an incubator kept below - - - ■, 
and a time switch set to turn on the heating cm ? . . 
about 7 hours before the Iiacteriologisf .sfarts-wor '. .. , . 

The growths will lx; of two types, uniforni!} con } . . 
or sedimented with less cloudy or deaf sttpema atii- 
Wlien the resuspended sediment is Iielow ' < 

cloudiness, sufficient supernatant may be ' debate ' 

proride a suspension of standard turbidity. I*' - - 
formly cloudy culture does not berome 
turbid the amount taken for testing must he • 

tionatcly increased. With growths of '.staiwar y 

bidity', a loopful is mixed aseptically. with j ; .y 

1 :125,000 he.xyIresordnoI (“S.-T. 37” diluted 
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s!);ikcn tlinroiinhly niit! 'A !oo]>f«! .-itn-Tike*! Isah' '.vay 
a plate <»i klood agar to .^erve as a coairol asid 
to check on hemolysis and purity t the toxin hrotii cnf. 
Hires are then left in tlie refrigerator until the re--ii' 
tance tests h.'ive heeii completed), Exnctly 110 min- 
utes later the incuhated mi.xture is shaken again and 
('mother loopful is streaked on the hlood agar. 'J'he 
blood agar is incuhated 20 to 21 hours and the growths 
compared. Cultures that give as den.se a growth after 
treatment with hexylresorcinol as they do with the con- 
trol are highly to.xigenic and are .suitable for use in 
vaccines. 

'I'he pro|jorlion of resi.stant variants i-, determined 
from the number of colonie.s te.sted and the number 
found resistant aiul from this proportion the total num- 
ber of re.si.stant colonie.s in the original feces may b'C 
calculated. The resi.stant cultures are poolefi in case 
they may he needed for the preiiaration of a vaccine, 
and the vaccine .suspeii.sion made immediately. .-Vny 
delay' will resnlt in degeneration of the antigenic .struc- 
ture with conswuieiil lu.ss of potency of the vaccine. 

fnlcrprt'talioii of rt'.uilts 

Exclu'i’ichia colt. When the total number of lixchcr- 
ichia coli is above l,(KX),tXX) millions jier KXl grams of 
dry fece.s it is probable that the patient has .aclibir- 
liydria. With this e.sceiitioii. the more the uumi cr is 
helnw this value the more severe the intoxication. 'I'he 
average chronic invalid showed 41,-160 millions per 
KK) granKs of dry feces. 

Paracoli. 'I'he total number of poracoli is directly 
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average chronic invalid -isowmg 4.22.s tnsili'Ci- i-cr ItM 
gram.s of dry feces. The ratio of cuh U'aracojj al-o 
reilecis the .severity of liii- intoxicati.o;. Wink- i; lUiv 
U' an average of .kX),! in r.onti.xic ca-C' it avcra',:c- 
1 ;i.5 in toxic ca.st.s i 2 t. 

Sfrcptococcux sali'oiuios. 'i‘i;e aver.iL’e number of 
toxigenic variants of .S’, snli-o.inuj wa-> 1,'‘.?2 .ai!! slit- 
average iiroportiou was 42 per cent of liie tos.d. Tf:r 
higher the percentage a!si\e that tl-.c more -ccere tl.e 
into-xicatioif. 

Streptococcus /'ijft-'.'- flic average teca! cour.t oi 
toxigenic variants of .S', otttis was 5.Kt)5 mdiioiss j er 
160 grams of dry fcecs which was an .aver.igc of >•'} 
p-er rent of the toird .V. uiili.s. TliC'C vidues are con- 
.siderably higher than tiio.'e of S. soUiaritts. 

lleeaii.se jjatliologic conditions <.f tin- ga-trointestiual 
tract ))ftcn arc the result of upper respiratory toxi- 
infection acting either ilinuigli the autonomic nervous 
sv.steni (>r from contact with swallowisi to.xiu' t ) 
“ime.'tinal inlrjxicatiou" is not .always redccted in 
changes in the fecal ilora. In other iustance.s tiic in- 
te.stinal staphylococci and streptococci arc merely j.ito 
geiiy of nj'iier respiratory bacteria that have survivesi 
passage through the stomach and duodenum. 

In atidition changes in tiie fecal flora may be ob- 
scureil by the fact that tiie more severe llic mtoxic.uion 
the greater the sup'pre.ssioii of intestinal IciCieri.i. ( m 
the eonlniry the longer the fece> in tt;e lower mte-tinal 
tract the higher the number of liacter'a. 'i'iu-e in( tors 
illustrate tl'.e caution necessary in inicrjiretmg te-uhs 
of leicicriologic examination.s of tlie feces. 
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A Method for Bio-Assay, for Extracts Which Inhibit Gastric Secretion 


By 

M. H. F. FRIEDMAN, Pli.D. 

I'lIILADliLrniA, PA. 
and 

D. J. SANDWEISS, M.D. 

HETROIT, MICH. 


TN THE study of the inhibitory effect of various 
extracts of urine and tissues on j^astric secretion, 

■ one of the difficulties encountered has been the absence 
of a simple method for the assay of potency. In the 
.procedure commonly in use. testinjj on gastric pouch 
dogs, a great dra-w-back has been the development of 
refractoriness to certain tissue extracts. In addition, 
when using the pouch dog there is always the distinct 

. limitation to the number of assays which may be car- 
' ,ried out within short periods of time. 

It occurred to one of us (^I.H.F.F.) that a satis- 
factorj’ procedure might be develojrcd by using the rat 
, as a test animal. Preliminary experiments in 1939 on a 
series of 440 rats convinced us that the rat may Ire em- 
plQ 3 'ed for the bio-assay of the gastric secretorj- de- 
pressant, activity of urine extracts (urogastronc) and 
duodenal mucosa extracts (enterogastrone). 

One of the obstacles in employing the rat has been 
. ’ the difficulty in obtaining animals with empt}’ stom- 
-' achs. Because of the well-known habit of coprophagy, 
the stomach is found to be filled with ingesta even after 
withholding food for 40 hours. Bj’ encasing the rats 
in specially constructed jackets. Roc and Dyer fl) 
obtained animals with empU' stomachs. We used Roe’s 
jackets when studjdng gastric secretion in the rat but 
found the method impractical when assaj'ing e.xtracts 
on 20 or more animals at a time. Fasting the animals 
in specially constructed indiHdual open-irottom cages 
was found very satisfactorj'. After 24 hours’ fasting, 
onl}' 1 to 3 animals out of ever}' series of 20 used were 
found to have stomachs containing ingested matter. It 
is, therefore, advisable to fast 2 or 3 extra animals in 
order to keep the contemplated number of animals in 
an experiment intact. 

The rat metliod of assay of gastric secretory depres- 
sants perhaps maj- be exemplified by our tests of po- 
tenc}’ of urine extracts. In our previous study (2) of 
inhibition of gastric secretion in dogs we found that 
extracts of urine depressed gastric secretion after a 
latent period of 30 to 45 minutes. This fact was util- 
ized when assav’ing the urine extracts on rats. The 
' animals are anaesthetized with nembutal, 35 mg. per 
, . kilogram body weight, and are fastened supine on rat 
boards. The stomach is exposed by an abdominal in- 
cision ; animals vrith filled stomachs are discarded. Dis- 

■ carded animals are replaced by others found suitable, so 
that a total of 20 animals constitute the series. To 10 

JeSerson Medical College, PhiUdelphu, Pa. and ‘Wayne Univenlty 
■ > College, of Medicine. Detroit, Mich. 


of the rats the urine extract is administered intra- -; 
venoush’ (ventral caudal, or femoral vm),' tlie cfef’ 

10 receiving the same volume of saline;. After an isier. A 
val of 30 minutes the stomach is ligated at tliepylonisV ■; ^ 
care being taken not to interfere with the blood supplyAj,. 
-As Roc and Dyer found, and we 'have, confirmed, no' " 
ligature is necessary at the cardiac end of the stomadi '.'; 
Extracts which depress markedly gastric secretion h 
the dog inhibit gastric secretion in the rat 'while Kyv, 
tracts ineffective in the dog are,al.=o ineffective in tfer'i 
rat. By allowing the gastric secretion to accumulate;’ 
within the stomach for a period of' exactly one hotii";.' 
after stomach ligation, a picture of niarked.-'Contra.U 
between the groups is attained (Fig. 1, 2). By m'Ktnsof t 



lire I — Treated teith urine orfact; , stomach O'*). P, ' ‘ 

No. 20 hypodermic needle inserted'thro^o|'^-^jj:^;:’i 
m, the gastric ^ecr^ion 

M for- an hour -and a 'half..- I he _ ^ '-..y 


Jour. D. 13. 
Apsu., * 
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total volitinl'p of juice .secreted daring tin's i>eri-'>! 'ey 
the 2 gix>up5 of rats is striking when a jtotent cNtract 
is u.sed (Table I ) . 

• Table I 


Urine Extract S o. 

425 / (Do.9r — 1 

ifltJ. f 

Coi/ro! 

Rac No, 

cc. for 
90 min. 

Rat No. 

cc. for 

5»0 min.. 

’ 1 

4.1 

ll 

1.0 

2 

•2.9 

12 

I.S 

' 5 

1.7 

13 

t.7 

J 

2.9 

14 

l.J 

5 

4,3 

15 

1.7 

■ 6 

4.0 


2.S 

7 

' 3.S 

17 

0.9 

S 

3.) 

IS 

l.S 

9 

3.9 

. 19 

1.4 

10 

AO 

20 

1.5 


Ccntxot SrTi*»s, «*r. 

Jnjcctfti 3T^.. l.#» cc. 

P^r cent Inhibition 5^.3. 


Tn the procedure u.sed origirtally both the te.st and 
control rats received repeated do.'cs of liistamine sub- 
aitaneously. It Tvas believed that a slattdard secretory 
stimiilus would i)& necessary to activate tiie rat's gastric, 
glands. Histantine has hceti used tor this reason in 
the assay method enip!o\'ing the pouch tiog. However, 
later we (3) found that hi.staniinc is incrtective in the 
,rat A? a gastric secretory stimulant and that ga.^tric 
.’sccretiou in this si3ecie.s i.s continuous and apparently 
spontauef3U3. Tltis has since been confirmed In Ko- 
marov and coworker.s (4). ^^’c further fttuml that 
histamine did not modify in any flemoi!sirai)le manner 
the depressant action of potent urine e.Ntracts on the 
spotitaneous gastric .secretion in the rat. 

Ir tvas observed that varying tiie time interval be- 
tween various stejjs of the procedure gave ri.-e to dif- 
ferent results.' Consequently results are strictly com- 
[>arai>Ie only when Iwsed on assavTS carried out under 
identical coudition.s. We have tested to date only e.x- 
' tracts prepared from human urine, dog's urine, dogs 
intestinal muco.sa and beef muscle, hut [trohably the 
.method v,-ili l)c found applicable to tlie study of fithcr 
type? of gastric secretory dci3res.«aut.s as well. 

. We found that the degree o f inhibition pro- 
duced by. a given extract is in proportion to the amotmt 
of extract employed (Table II). The method appear.^ 
to, have deilnifc promise of being reliable, rapid au<l 
reprodudblc. We tentatively define a nit unit a.- that 
amount of urine extract (or other substance J which 


Table II 


Exirjci No. 

Dose ' — mg. per rat 

^ Inhibition 

433 3 

2.0 

34.7 


Z.Q 

25.1 

423 s 

2.0 

11.5 


I.O 

3.2 

423 i 

1.0 

54.3 


0.75 

33.5 


0.5 

24.1 

423 

I.O 

4S.0 


1.0 

4S.1 


0.5 

33.0 


0.5 

31.0 


0.5 

36.0 


0.5 

31.0 


when given under the conditions described to a series 
of 10 or more rats produces 50 per cent inhibition of 
gastric .'-ecretion as compared with a like number of 
ctnitrol rats studied simultaneously. 



Figure 2 — Control: Note distended stomach. 
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THe Role of the Coenzymes of tKe B Complex Vitamins and Amino Acids ^ ft 
in Muscle Metabolism and Balanced Nutrition 

' ■ ■ By , •, 

SIMON L. RUSKIN. M.D. / 
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evolution of nutrition from the field of folk 
:*• lore to an exact science is the result of three major 
independent advances chiefly of the last twenty years. 

• Starting with initial studies in amino acids, interest- 
jumped to the vitamins and now to the chemistry of 
- muscle mefaholisni. 

Through the interrelationship of the amino acids, 
,the vitamins of the B complex and the adenylic acid 
system underlying muscle dynamics, we are now able to 
present a completed picture that gives a rationale to 
the jig saw elements of nutnrion. 

While Osborne and Itfendel’s famous experiments 
showed the amino acid Ixisis of protein value in nutri- 
tion, Funk, Hart, Hopkins, McCollum, vSteeinbock and 
others branched off to exj)lore the field of the “little 
tilings” that made nutrition either fail or go. Each 
developed as separate apparently independent field.s. 
'The failure to.xorrelate amino acid research with vita- 
mins of the B complex is perhaps responsilile for much 
of the disappointment in vitamin B therapi'. 

The fact that the ultimate results of nutrition must 
be translated in terms of motion and growth led to 
studies primarily of growth. This was a natural path 
since growth could easily be observed and measured. 
The interpretation of nutrition in terms of calories 
was still a far cry from the understanding of nutrition 
in the djnamics of muscular contraction. 

The work of Rose in demonstrating the essential 
nature of ten of the amino acids for growth gave a 
basis for dove-tailing the vitamins of the B complex, 
without which the essential amino acids were jiowerless 
to produce growth, thus establishing an intimate rela- 
tionsliip between the amino acids and the vitamins. 

Vital as these elements were in growth, they could 
not be separated from the functions of muscular con- 
traction, for the B complex vitamins simultaneously 
participated in the hi'drogen transfer in the breakdown 
of carbohydrate making available the energy for mus- 
cular contraction. 

This intimate association between the B complex 
and the utilization of liberated energy by musailar con- 
traction is bridged by adenylic add. 

We thus'are able to present a unified picture of the 
dynamics of nutrition consisting of amino acids, B 
complex vitamins and tlie adenylic acid system repre- 
sented by adenosine, mono-, di- and triphosphoric acid. 

■ It is the object of this paper to show these relation- 
.chins through the detailed study of these three basic 
elements and to carry over into tUo MA nf oractical 


nutrition the conclusions of tltis study.. For ' this ftcrT' 
pose, we will consider first the chemistry, of muicuhr' • 
contraction, then pas.sing ,to the mode of attion oi ifc- j'' 

E complex vitamins reach to the role of the amino adi-.'V* 

The {primary substance that needs to he conskiered is '.I' 
explaining muscle contraction is fnyorin. It occopifc 
75 per cent of the muscle volume.' It is a practkallr r, 
soluble gel containing 80 per cent wafer. After e.\'dia-C 
tion it has become significantly less soluble.. ' ^ ^ 

The contraction of muscle is in some way a'm!ogr,'.a; j 
to the contraction of all protein fibres in changed diem-, v 
icai environments. • 

The unit of striated muscle is a myofibril relafivtlv 
loosely attached to otliers to make up' a single triUitk ;-' 
fibre. The myofibril itself is' composed. of. -chain-liVe,-:' 
molecules of myosin which may or may not be agg«; ',; 
gated into a number of micelles. -Along each fibre there 
is a regular alternation of more "or less -InrefringeEt.,,' 
material, the more birefringent havitig the grater re-:, ■ 
fractive index, - . 

On contraction of the muscle' under, nomml.ccindi-;. 
tions there is a small diminution of total volume ® 
rapid evolution of heat. This change gradually •fe'.. - ■ 
appears in relaxation, but a fresh supply of, heat- 
given out and a number of very complicated chemitS' . 
changes which may, hut need not, involve o-ddation, , 
take place. The niyosin moleailes in the .fibril are la - , 
the curled state similar to that. of the well known keffi: 
tin molecule. This is easil}' recognized developmenta ‘V 
where according to Weed each fibre is laid down OUa , 
inally separately from the others and develop.?- stria.iwa . 
which are shown b}' angular krinks, demonstrating 1 
one portion (A) is less rigid than the other (!)• ,, j 
whole of the contraction takes part in the A region ap/ . 
even in isometric contraction tlie I region increase,! m . 
length. . 

Thus tlie unit of striated muscle, the myofi m ^ 
continuous structure passing through niany slna lo; 
and carries in itself all the periodic properties 
ated muscle. That is, it consists alternately o! two f 
tions differing principally in' that ^5’ 
portion (.A) has a markedly stronger positive ^ 
refraction than the other-usually referred to ay t 
tropic portion (I). These are in ' 

muscle of about the same length, that is. HA * \ { 
of -the fibril in different muscles' -vanes 
I.5M. The isotropic and ariisofropic portn?'^^ ; 

fibrils keep remarkably closely in line vrit ' 
giving the striated appearance and leading to . 


ill 
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Tt^vrc 1 models of ffnircJ muicJc iJbril contrjcrion 

(V) muscle reUxed^.v^) isut^’ntc cuntraetton, (cl isjmctric conifjc- 
ticn, Tlu: res^H'rjt marked A and J corropond la the anUotropic end 
.' bands respectively. T?ie marks --- acron ilic molecular 

tundlw Jr.dicaie the Jivijjon bctTvrtn ilif bocropic and ani'oiroptc 
p-irrinn^ m rh*' relaxed irate. 

— Afti'r Brrn^d. 

,. • • thesis of n contioiiou^ nicmiirane ( Krause or 7. mem- 
brane). Bernal feels “tliar the initial [irocc.-^s of con 
Iraction was one of niecbanicaf or eiectricni cljaracter 
rather like the release of a spring' or the discharge of a 
condenser, while the recovery ()roces> in\-olve(i cliemioal 
reactions takinjr place at definite and much slower 
rates." My own opinkni is quite tlie rever.-e. I helieve 
that the initial proce.ss of contraction is a ciiemi-al 
process, and the recovery is tlie result of electrical flow 
■ (electron flow).. 'I'he reasons for this conclusion may 
briefly he stated as iolIo\vs; 

The dhijo/nion of the colloidal micellae ffives the 
appearance of a double spiral to the anisotropic por- 
tions of the myofibril. As a re.stilt oi the influence of 
the K ion, a colloidal change occur.s lending to a con- 
traction of tile colloidal mass with a di-turbance of the 
spiral structures possibly secondary to diaiittc in solu- 
bility of the myosin adenylate ( adennsintriphospiiatasc ) 
This may be considered" [iretfy much tlic same ns the 
collapse of spiral staircase. Tiie rearrangement of such 
a structure would reciuire a uniform type of force '^ucli 
as would lx* supplied by an electrical cliarjje from a 
nerve impulse. One would then ask how would a spiral 
• ' or helical structure arise from an electrical current. 

For this mechani.sni to occur, we would have to ac- 
cept a newer concept of electrical cnergry. that is, that 
electrons travel in helical patlrs rather than in straight 
lines. Thus the helical path of the clectron.s would tend 
.-t to restore Ihe hclica! stnictiire oi the micellae in the 
. . myofibril. Tliis recognition of the helical character of 
electron flow, if accepted, would force u.s to revise 
' . much of our phj'siological conceptions, and opens up 
a better understanding of muscle action. It also pro- 
- \ vides a biologic baclyground for a newer uiiclcrslandiiig 
otrthe physics of electrical charge.s. 

. Thus there would be three plia.ses in muscular ac- 
' fionpone, under the influence of an initial electrical 
' /" impubsCj.the inorganic ionic .shift {lerhaps of the K ion; 
.second, the' organic protein shift; and third, the con- 
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tiimecl electronic flow restoring the micellae to the 
helical forms, and ready for the ne.\t cycle. A mech-: 
nnism of this nature would also e.Kplain the .speed of 
rmiscular reaction.'^, and the production of the stage of 
relaxation. 

In addition to tlie liclical flow of electron.s in the 
myofibril, there ma}' lie a second larger spiral flow 
cmhracing all of the muscle fibrils within the muscle - 
sheath, thus accounting for uniformity of action. 

When the nerve imiiulse reaches the myofibril orig- 
inally. the adeno>int‘ tripliosidioric protein compound 
under tiie influence of the Potassium ion shifts to 
adenosine dijiho-phoric am! aden_vlic with a profound, 
release of energy. This is the stage of contraction and 
inorganic pliosphate is set free .starting gljxolysis. Un- 
der the influence of glycoly.sis, the adenylic acid and 
adeno.'ine dipho.sphoric is built up to adenosine tri- 
p!ii>.->p!ioric which the calcium ion restores to the orig- 
inal adenosine triphosplioric protein comiiound produc- 
ing another release of energy. Under the influence of 
electron flow, the spiral structure is reformed, 'i'his is. 
the stage of rcla.xation. The repetition of the cycle i.s 
now really. 

The rule of calcium in this mechanism is also ex- 
tremely interesting since I have shown in itrevious 
work that serum calcium is apparently bound to a.scor- 
bic acid, and the dissociation of the calcium ascorbate 
serves to activate througli the calcium ion the protein 
enzyme adeno.sine trii)husi)liatase while the ascorbate 
radical nctiintes arginase, esterase, phosphatase, suc- 
cinic dehydrogenase and c\nochrome oxidase. 



(P) 


(a) Tobacco mosaic virus solution in tube showing reversed iptral 
arrangement (van Iicrson). Crossed micelles. 

It is interesting that while Bernal observed tliat the 
micellar arrangement of muscle protein followed a typi- 
cal spiral jjattern he could propo.se no mechanism for 
its formation. 

He did not, however, recognize the helical character 
of electronic flow which I jiropose as the under!3-ing 
cause for this arrangement. 

X-ra.v studies of muscle fibres seem to bear out this 
micellar arrangentent in nuiscle fibre. This spiral coil 
arrangement is not limited to muscle fibres. ,Van 
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' {b) Direction of long axes of micelles in reverse spiral arrangement. 

Figure 2 — After Bernal, 

:sdn, studying cadmium glycerophosphate, pointed out 
that when a solution of this substance is placed in a 
. narrow tube and agitated a rhythmic pattern is formed. 

The nature of this pattern can he anal}"zed by its 
-•effect on polarized light, and it is seen to consist of 
, .regions in which the long molecules or micelles of the 
colloid are arranged in a spiral form like the coils of a 
rope alternately' trvisted to the right and left, these 
coils being separated by regions where tlie micelles lie 
parallel to the axis of the tube. The same structure was 
found by Bernal in preparations of tobacco mosaic and 
by Van Iterson in all typical long chain colloidal ma- 
terials such as vanadium pentoxide and lienzopurpurin. 

• It is apparent that what might be called the reverse 
■Spiral arrangement is one of particular stability for 
' .such compounds. Bernal tries to explain the spiral on 
the basis of compression of a rod witli the assumption 
that the spiral form would be the result of physical 
force. This, however, does not embrace the hypothesis 
which I have put forward, that it is the nature of the 
helical flow of electrons that is responsible for the 
. spiral form of the micelles. I believe that this biologic 
, data can be adduced to advance the hypothesis of one 
of the physicists, Ehrenfeld, that electrical current has 
a helical flow. 

In tliis conception, the second, or organic phase, is 
the one I intend to deal with most in this paper. 

In considering the organic phase, we must recall that 
myosin is the active elements of muscle protein. Myo- 
sin is made of trvo elements, a protein, that is, a series 
' of amino acids and an adenydic acid. In the amino 
acid linkage there are the ten essential amino acids, 

' since muscle protein will not develop in the absence of 
the essential amino acids so painstakingly worked out 
by' Rose. 

In this respect, the essential amino acids may be 
iiDon as in the same rategory' as vitamins, since 


the human body cannot synthesize the essential amiBo 'I-i; 
acids from . other substances. The other’ elements if r- 
myosin are an adenylic acid compound,' adeny! pym: ' — 
phosphate, phosphocreatin and glycogen and its hteak- ''' 
down products. - ■ , ' o- 

It would seem tliat under the influence of-the initiar;''. 
_ inorganic ionic shift initiated by the’ electrical. charge 
of the neu-e impulse,’ a change in the adenylic part'ai ' i 
the myosin occurs with a, breakdown of phbsphqcreaflh ■t- 
and a release of energy. In the resulting energy dis- ' ? 
persal, some creatine is lost as creatine or urea, as- ■ ' 
well as some phosphate loss. The' creatine loss could ' 
be made up promptly from the amino acids arginine. /: ;; 
glycine and phenylalanine. The phosphate loss is.made y,.'’ 
up through a complicated series of hydrogen transfers ‘ .'i 
by means of the coenzymes of the vitamin B compiesv ,:,y 
whereby the adenylic acid is built up to the adenosuii: 
diphosphoric acid and adenosine triphosphoric arid; hi ‘ ,.■' 
this procedure, strangely enough, adehylit nucleotide/, 
activates the whole B complex ^vitamin series.' In com- .> 
lunation with nicotinamide, it forms coenzyme, I and : 

II ; the riboflaviit is phosphorylated to the Riboflavin.,/; 
coenzyme and the thiamin is phosphorylated , to fhe^ V- 
coenzyme cocarboxylase. ■; ■* 

It must be home emphatically' in mind that none of,;'-; , /, 
the vitamins of the B complex can in themselves k:/// 
used by any* biologic system. It is only when through' 
the medium of the adenylic nucleotide they are edit- ',-; n, 
verted to tlie coenzymes tliat their period of-useftilniss 
begins. The coenzymes join with their essential amino; 
acids to form the respiratory enzymes that do the actual , 
work of activating the hydrogen transfer in the- break- ' 
down of the carlxihydrates. This supplies the ener^’ 
for the build up of adenosine mono phosphoric to the,-. , 
di and tri pliosphoric, thus making possible the refor- 
mation of phosphocreatine. . ■ , ' 

A graphic formula of both of these reactions nay k i 
shown as follows: 


Creatine Phosphate 


atiae 


St 


Adcnylpyrpphospbate 
Adcnylit Add " 



Adcnylpyrophospate 


rrrttine Fnidosi 

Creapne 
Phosphate 

J 

COj HjO 


edd ‘ 


Wnght, Applied Physioloffy. P^. 574. 

The energy' picture occurring in muscle 
involving the adenylic acid sy'stem has/ been desen ■■ . . - f 
by Needham in two cycles of glycogen break out:: , . 
C3ne shows the heats of reaction in gram ca.lon^ F. , 
gram mol. and is taken from Mey'erhdf and Lonmana 
and -Meyerhof and Schulz. / • /, • ■ : : 

, Cy'cle I shows why the presence of - adeny ,lb..'^... 
phosphate is essential for lactic acid formation sfa 
from glycogen and why adenylic acid is essen m y ^ 
lactic acid formation starting from .phbspnoglA -- y; 
add. It also slmws why in the former case -y-y. 

amounts, suffide; , in 'theylatter easy; 
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amounts siiiHce, provided that the extract lias m-t been 
freed from adenylpyrophosphatase. In fact, tlic co- 
enzyme function of the adenylic compound?, as phos- 
phate transporters is clear. 

To set. Cycle IT in motion, it is not nece.ssary to add 
.piTUvic acid, for this can be formed from tiie triose- 
pliosph'ate 

2 triosphosphate 1 glycerolphosphate and 
.1 phosphoglycerate 

1 phosphoglyceratc > phosphopyruvate and 1 pyruvate 

In the reaction between phosphopyruvic acid and 
adenylic acid, energy as well as phosphate is trans- 
. ferred Irom one organic molecule to the other, for the 
synthesis of one gm. mol. of adein-lpjTophosphate 
needs 24,000 gm. cals.> of which 17,000 arc provided 
by tlie hydrolysis of the two gm. mols. of phosphopy- 
ruvic, the rest coming from the heat of the surround- 
ings. This cooling effect has actually been observed by 
Xeedham agreeing in amount with the calculated value 
- -Another reaction in which phosphate and energy pass 
behveen organic molecules was studied by Lobmann in 
muscle extract. The reversible reaction is described 
as follows ; 

Adenylpyrophosphatc and 2 creatine . — > 


Scheme I 




/ Glycogen 4- '^denylpyrophosphate 

/ T ( 24,000 g, cals.) 

/ V 

! hexosedlphosphate -j- adanyjdo acid 


/ 

I 

I 


c y c L E I I (-14,000 g. o'sas.) 

triosephosphate -j- p:raiyic acid\ 

I ( 16,TOS.g, cal'p. 

' 12,0aq g. c4ls. ) 

V 

lactic acid _j_ phosphoglyderic /acid 
[ CyCLS II / ! 


\ 


\ DhosuhopyTuvlc aoid- 
\ 

\ 


/ 


a^nyllc acid 
/ (-7,400 g. cals.) 


Figure 5 — After Ncetiham. 


SCHE.ME 11 

1. Glvcogen 2H, POl. *- 2 lie.\osemO!iopliosph,ite 

3 4 

2. 2 hexoscmotiophospJute + adenylpyrophosphatc »- 

2 licx05cd«pho>t)hatc adenvHc acid (’+24.000 jrni. cats.;. 


Adenylic Acid and 2 crentin phosphate. 

. Here the heat provided by hydrolysis of one molecule 
of adenylpyrophosphatc is j'ust about equivalent to that 
needed for synthesis of two molecules of creatine phos- 
phate and the reaction is thermally neutral. 

■ It is not frequent that a clinical apjilieatinn can fol- 
low closely the laboratory demonstration. In this case, 
the administration clinicallj' of adenylic acid as the 
iron salt (Ironyl) is a brilliant demonstration of an 
almost immediate supply of muscle energy. The in- 
jection of 34 mg. of Ironyl containing 28 mg. of aden- 
ylic acid is followed by dramatic relief from fatigue and 
a sense of increased energ)'. 

Strangely enough, the mechanics of increased ener- 
gy are also affected by the adenylic nucleotide since it 
is followed by peripheral vascular dilatation and in- 
creased coronary^ flow. The sense of precordial distress 
phsen-ed in cases of coronary spasm is rapidly re- 
lieved by injection of Ironyl. So profound is this in- 
fluence on the vascular mechanism, that injection into 
a vein may be followed by a marked drop in blood 
; pressure and syncope. There is an initial increase in 
heart rate followed by slowing of the pulse. In cases 
of high blood pressure, there is a lowering of the dias- 
tolic level, and in low blood pressure, an elevation of 
the systolic. This remarkable stabilizing property of 
the adenylic nucleotide has not received adequate at- 
tention. 

How the adenylic nucleotides perform their many 
and varied functions is perhaps most easily followed 
through its influence on the vitamins of the B complex. 

To separate adenylic . acid from thiamin, riboflavin 


3. 2 he.xos«iii)l!05Plate ~ " '>• 4 triosephosphate ( — 28,000 Em. cals.). 

A. A triosephosphate + 4 pynu-ate v 4 phosphoglyccratc + 4 lactate 

( +32.000 cm. cals. + c. 24.0(X) cm. cals,), 

5. 4 phosplioglycerate — 4 phosphopyruvate (—0 gm, cals.). 

6. 2 phosphopyruvate + adenylic add — > 2 pyru\*atc + adenylpyrophosphatc 

{ — 7.400 cm. cals,). 

7. Adcnylpyropliospliate + 2 creatine 2 creatinephosphatc + adenylic acid 

(+1,000 gm. cals,). 

8. 2 phosphopyruvate + adenylic acid > 2 pyruN’ate + adenylpyrophosphatc 

( — 7,4<X) gm. cals.)'. 

Fijuff 4 ■— Afltr 

and niacinamide, and call the latter active agents, is 
the equii-alent of separating the limbs from the body 
and calling them the active agents. Unless the adenylic 
is present to be the body for the B complex Utamins, 
there can be no activity since it is only through the 
adenylic nucleotide that the coenzyme which is the basis 
for the active enzyme does the work. There has not 
yet been demonstrated any' physiologic function which 
either thiamine, riboflavin or niadnamide alone can 
perform. It is true that they are necessary for the for- 
mation in the body of the respiratory enzymes needed 
for carbohydrate utilization, but in themselves, tliey are 
rapidly e-xcreted unless they can be converted to the 
coenzyme and then the enzj'me. The following formu- 
lae show the coenzyme structures : 

1. Cocarboxylase 

2. Rtboflaviue phosphoric acid 

3. Coenzyme I and II 

. A splendid schematic representation of the various 
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acfivites of adenylic, acid was presented by Van R. 
■Potter. ■ ■ . 
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One would ask then why lias adenylic acid not re- 
ceived tlie same attention as the other elements. The 
reason lies perhaps in the fact that the vitamin elements 
are more easily missed in the diet and deficiencies eas- 
ily observable, whereas adenylic acid, being an integral 
part of animal and plant protein, would usually be 
available in the diet. It has not yet been demonstrated 
that, adenylic acid is synthesized in the body, and it 
.should be considered more in the same sense as the 
■essential amino acids. 

Deficiencies in adenylic are also difficult to demon- 
strate by animal experimentation independent of the 
other elements of the B comple.x since you could not 
exclude adenylic rvithout automatically e.xcluding nia- 
cinamide and ribofiavdn, and most likely, also thiamm. 


■ However, in nutritional deficiencies produced bv special Pr 
diets such as die Sippy diet, or. high cdrl)oHydiatTdie"l ^ 
adenylic deficiencies would doubtless arise. The iDaj.ir 
field of adenylic deficiency would probably be inddenl , ' 
to strenuous work where the demands for muscle ener- ' ' ' 
g}' _e.v'ceed the capacity of' the available adenylic lo" ■ ■ 
utilize the available carbohydrates in the diet iWitv' ■ 
to an elevation of pyruvic acid. That'this deffdenev' a . 
helped somewhat by thiamine admini.stration' is uelb ' 
known, but the deficiency in adenylic would retard the ;• 
utilization of the thiamine and be responsible for iaiJl ' : 
lire of thiamine therapy. , - ’ - 

In these times when animal proteins are scarcer, 
there would also he less adenylic in the. diet and assed- 
ated easy fatigability. 

We thus begin to see more clearly that correct nutri-' ; 
lion calls for balancing of the three factors we set ont.to,. ; 
describe, amino acids, adenylic acid and the B coniplK - 
vitamins or, in brief, amino acids and'B complex co- 
enzymes. . : • 

The respiratory enzytnes that are responsible for the '. 
release of energj' which ive cal! here the dynamics ol •- ' 
nutrition is composed of two parts; one. a specific pro- 
tein portion called the apoenzyme,' made up of the fol- •; 
low'ing amino acids; arginine, histidine, .lyrine, proline 
tyrosine, phenalanine, tryptophane, cystine and glutamic 
acid. Although the protein structure is unknown, these ' . '. 
amino adds have been isolated and therefore are essen- ' 
tial. The coenzyme with which this protein portion is . i\, 
linked is the vitamin-nucleotide grouping.. Thus, if a 
functioning preparation of vitamins is to be given- to 
the patient for the correction of nutritional imbalance;' ; 
the essential amino acids above desenbed, and ffie co- 
enzymes are really necessary. ■ ■ ■■ •, 

Rose showed that lack of appetite in rats followed • 
deficiencies involving the nitrogenous portion of the 
ration. This taught him to e,xpect a marked failure in 
appetite when the diet is completely devoid of an essen- . . 
tial component. Hundreds of experiments involving, 
the use of completely hydrol3’zed proteins have demon- 
strated that rats readily consume adequate amounts of . 
diets in which the nitrogenous portion is in the form . 
of a mixture of amino adds, provided all of the . 

ials necessaiy for growth are ai-ailable.. He conclude . ; - 
that growing animals lose the desire to eat when t >- 
food is not, suitable for tissue synthesis, but r^m d ■ , , 
when all of the components required for anabolism are 
made available. This point is particularly- important m 

infant feeding. . ^ , . 

Rose showed that in the absence of thfeoniiw th-**^ - 
was a marked failure in appetite and growth- Ge atm, ; 
zein and gliadin are e.xceedingl^- poor sources ■ 

nine. Animal foods and dairy' products suppj t !> 
defidency. , 

Osborne and Alendel’s statement that' the tissue? ■ t. 
either form a typical protein, or none at all, 
to be axiomatic in physiologv'. Likewise, I vem 
it dther forms a respiratory enzj-me from the -v . , ^ 
mins or nothing at all. Thus Green show^ t • A t 
,min vvas excreted rapidly in the .absence oh , ..-.' y ,/'-' 
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COHpII' 
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4-1 ^ 
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4 — 

KET OGLU TARATE C COo ) 
SUc felATE ( cOp) 


LACTATE 

-?> I 
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Jf 
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^(ETABOL^C REACTION'S INVOLVING ENERGY TRANSFORMATIONS 


COH^I 



CO I 


ADP — Adcnoslnciiiphosphate. 

A — Adenosine. 

CO H — Coenzynie II (adenosine nicorinamide ribose IH^PO^). 
Cyi c — Cytochrome c (specific protein iron porphyrin). 


ATI' — Adenosinetriphosphate. 

AMP — Adenosinemonophosphate (adenylic acid). 

CO I — Coenzynie I (adenosine nicotinamide ribose 2H3PO-»). 

CoC — Cocarboiylasc (vitamin B, ZHOpO**). 

The Various indicated paths of energy utilization have not all been rigorously proved, and further research is being done on these problems. 

— After Van R. Potter — The Role of Vitamins in Energy Transformations. 


acids essential for the formation of the respiratory 
enzymes. 

' Having treated tiie adenylic and B complex phases, 
let us turn to the amino adds. 

We have seen that energy and growth represent the 
outcome of nutrition. W'e have traced the energ)' fac- 
‘ tors through the tie-up of adenylic with amino acids 
. to form nn'o.sin, the contractile protein of muscle and 
the- connection of adenylic with the release of energy 
fi'om carhohj'd rates through tlie coenzyme systems, \^'e 
noted that the amino adds, arginine, gljcine and 
phenylalanine were the source of creatine which 
. through the reversible formation of phosphocreatine 
under the influence of adenylic released tlie energy. 
Thus, three of the amino acids participate in the energy 
release. But we are in danger of over-simplification in 
limiting ourselves to the aliove descrilied systems, im- 
;,portant as thev are, for we have some of the hormones. 


thyroglobulin. dependent upon tyrosine and tlie gloliin 
of haemoglobin utilizing arginine, histidine and lysine. 
Although there is not yet definite evidence, it would 
appear that valine may enter into the formation of 
myosin and be related to muscle action. The specific 
amino acids required for the protein portion that forms 
witii the vitamin coenzj-me, the respiratory enzymes 
probably utilize the essential amino acids witliout which 
no growth is olitained. The presence of adenylic acid 
as one of the nucleotides in nucleic acid, ties up both 
the growth and energ)' factors. Important as are the 
vitamins and coenzymes, they are really far outweighed 
by the significance of the amino acids, the balancing of 
wliich has received but scant attention in comparison 
with the vitamins. 

The problem of nutrition is really one of a balanced 
supply of the essential amino acids and the coenzymes. 
Tf -vye take as a basis 70 grams of amino acids for adult 
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daily requirements as seen in Chart I, and knowing the 
daily expenditure of calories, we should be able to cal- 


Chart I 

PROTEIN REQUIREMENT FOR OPTIMAL 
NUTRITION 

(National Research Council)' 


Individual 

Daily Prolein Requirement 


grams 

Man (70 kg.) 

70 

Woman (Sf! kg.) 

60 

Pregnancy (Latter half) 

85 

Lactation 

100 

ChUdren — Up ro 12 years 


Under 1 year 

3-4 


(per kg.) 

I - 3 years 

40 

4-6 years 

50 

7-9 years 

^0 

10-12 years 

70 

Children over 12 years 


Girls 13-15 years 

80 

1^-20 years 

75 

Boys 13-15 years 

35 

16- 20 years 

100 

culate the amount of 

carbohydrate required, and the 

amount of vitamin ccenzymes needed. Such calcula- 
tions could form a real basis for the determination of 

vitamin requirements. 

Such study is in progress and 

a report will soon be available. 

The splendid studies of Block and Bolling, Rose, 
Melnick, Cameron, Emerson and Herbert have cast a 
great deal of light on the sources of correctly balanced 
amino acids for human nutrition. 

Proteins containing all of the required amino acids 
in correct balance for human nutrition are considered 

100 per cent biological. 

That is, the}' will support nor- 

mal growth. One such protein is lactalbumin (Chart 
II). The absence of one or more of the essential amino 
acids reduce the biologic value of the protein. N. C. 

Rose has tabulated the 

amino acids as follows : 

JnJhpemable or Essential 

Dispensable or Son-Essential 

Lysme 

Glycine 

Tryptophane 

Alamlne 

Histidine 

Serine 

Phenylalanine 

Norleuclne 

Leucine 

Aspartic Acid 

Isoleucine 

Glutamic Acid 

Threonine 

Hydroxyglutamic Acid 

^^cthIo^^ne 

Proline 

Valine 

HydroxyproIIne 

Arglmnc 

Citrullinc 


Cystine 

Tyrcjine 


Arginine can be synthesized by the animal organism, 
but not rapidl)' enough to meet demands of normal 
growth. 


Chart II 

PROTEIN FOR NITROGEN EQUILIBRIUM 
IN DOGS 

(Covjgill and Melnick) 



Protein Miisima 

Relative 

Protein 

for Nitrogen 

Biological 


Equilibrium 

Value 

Lactalbumin 

6.9 

100 

Serum protein 

8.6 

80 

Casein 

9.4 

73 

Glladin 

21.1 

33 


Chart III 

COMPARISON OF VARIOUS EXCELLENT 
SOURCES OF DIETARY PROTEIN 
( Melnick ) 



u 

u 

o 

u 

“3 .. 

Criterion 

a 

n sS 

y 5 

ft 

W 

U ft 

> V 
< ^ 

1 « 

*2^ 

Il 

Protein content (N x ^.25), % 

46 

19 

13 

3.5 

50 

Protein content, % total solids 
Coe^clent of digestibilicy of 

49 

6} 

50 

37 

54 

protein, % 

75 

9i 

100 

100 

U 

Biological value of protein, % 
Over-all nutritional value of 

74 

72 

94 

85 

77 

protein, % 

Over-all nutritional value of total 

55 

71 

94 

SS 

66 

solids in food as a source of 
protein, % 

27 

45 

47 

32 

56 

Essential amino acids of protein % 






Lysine 

6.0 

7.6 

6.0 

7.5 

4.8 

rsoleucine . 

3.4 

5.4 

5.3 

4.4 

4.0 

Tryptophane 

1.8 

1.3 

1.6 

1.6 

1.6 

Threonine 

5.0 

3.7 

4.9 

4.6 

4.0 

Valine 

4.4 

3.4 

4.4 

4.5 

4.5 

Methionine 

2.0 

3.2 

3.5 

2.8 

2.0 

Histidine 

2.8 

2.1 

2.4 

2.5 

1.8 

Leucine 

13.2 

12.1 

10.0 

1^.2 

7.7 

Arginine 

4.3 

7.2 

7.0 

4.3 

5.3 

Phenylalanine 

4.1 

4.5 

5.6 

5.7 

57 

Total 

47.0 

48.5 

59.7 

54.1 

41.4 

Chart IV 





APPROXIMATE PERCENTAGE - 

OF 

AMINO 

ACIDS IN SOME PLANT PROTEINS, CALCU- 

LATED TO 16.0% 

NITROGEN 



(Melnick) 
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Arginine 

7.4 

6.2 

9.9 

5.8 

4.3 

Histidine 

1.6 

1.5 

2.1 

2.5 

2.8 

Lysine 

2.7 

2.5 

3.0 

5.4 

6.0 

Tyrosine 

3.2 

5.1 

4.4 

4.1 

4.2 

Tryptophane 

1.3 

1.9 

I.O 

1.5 

1.4 

Phenylalanine 

6.8 

5.6 

5.4 

5.3 

4.1 

Cystine 

2.0 

1.9 

1.6 

O.tf-1.4 

1.3 

Methionine 

1.6 

5.0 

0.9 

1.8 

2.0 

Threonine 

3.0 

5.1 

1.5 

4.0 

5.0 

Leucine 

14.0 

5-10 

10.0 

8.0 

13.0 

Tsoletscme 

3-4 

3-4 

3-4 

4.0 

3-4 

Valine 

7.0 

6.0 

7.0 

4-5 

4-5 

Glycine 

5.3 


5.6 
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Chart V 

CON-TRIBCTIOX' OF \CARIOUS FO( IDSTUFFS 
, TO THE TOTAL COXSU^ilPTlnx OF 
ESSENTIAL AMI XO ACIDS 

(Mt'hr'ch } 
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Chart VI 

RFXOMMEXDFJ) DAILY COXSUMr'l'lOX LX 
' GRAMS OF ESSENTIAL AMINO ACIDS 



Afjtinitie 

t.i 

■tj 

A.7 

I fiuidint 

ZA 


2.0 

I.y»!nt 

i.O 

4.fi 

5.: 

Tyrc^inc 


i.9 

i.9 

Trypiiifhanc 

1.2 

OA 

i.i 

PittnylaUm'ue 

4,2 

A.2 

A.7 

Cfiitie -t- Mcikinninc 

5,^ 

5.7 

■J.l 

Tltrconintf 

5.*= 


5.6 



9.6 

12.6 

Jwtfocmc 

j.fl 

J.l 

3.7 

Valine . 

4.2 

.1.1 

3.9 


Cystine anti tyrosine may replace mctliionine and 
lihenylalaninc to a limited extent. 

Mcinick talmlates a comparison of various excellent 
sources of Ofdary Protein ns follows (Chart III); 

A comparative study of vegetable, cereal and animal 
proteins reveals a marked difference in some of the 
e.ssential amino acids so that diets adequate in caloric 
value may still lead to nutritional deficiencies. 

If we .study Chart IV, we ohserve the excellent pro- 
Ijortions of animal proteins. However, when we com- 
pare it with Charts Y. Vf, VII. VIH, IX, X and Xl, 
ivc observe a marked drop in lysine, arginine and bi.sti- 
dinc. Since tlie.so three amino acids arc essential in 
formation of globtn for haemoglobin, the inadequacy 
of plant proteins hc-comes obvious. 

How serious such deficiency can become was mani- 
fested in the mitritinnai disturbances in Europe after 
Y’orld \Var I when after large shipments of cereals 
mid grains, nutritional oedema was prevalent even 


Chart VII 

PERCEXTAGE f)F OPTIMAL DAILY RE- 
QHIREMEXT Ft )R EACH OF THE ESSENTIAL 
AMINO ACIDS SUPPLIED BY 100 gm. PRO- 
TEIX OBTAIXED FROM EACII OF THE 
SPECIFIED FOODS 

(Mclnick) 

V *5 c Supplied by 100 gm. 

S Trotem from: 


Amina Acid 
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'r 3 

T"? 

C V 

fij k. 

r « 

Corn 

; % 

>.vO 

C 

V5 

Arginine 

5.9 

210 

125 

110 

no 

115 

165 

Hmidinc 

2.0 

105 

125 

110 

lU 

120 

115 

Lysine 

5.2 

145 

140 

40 

55 

40 

105 

Tyroiine 

5.9 

80 

140 

lOO 

115 

155 

105 

Tf> ptopbanc 

I.I 

110 

175 

90 

120 

55 

145 

rheni'Ialaftine 

6.4 

100 

130 

125 

115 

105 

125 

Cysiinc A- Mctbiomnc 

5,9 

no 

105 

no 

no 

130 

SO 

Threonine 

3.5 

125 

155 

so 

so 

105 

120 

Leucine 

O.l 

155 

ISO 

150 

120 

240 

90 

Loleucine 

5.5 

105 

US 

no 

100 

115 

125 

Vah'nc 

5.S 

90 

145 

90 

so 

120 

115 


Chart VIII 

COMPARISON' OF THE ESSENTIAL AMINO 
ACID CONTEXT OF BEEF BLOOD HYDROLY- 
SATE WITH THAT OF RECOGNIZED EXCEL- 
LENT SOURCES OF DIETARY PROTEIN 

(Mclnick) 
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Soybean 
Protein '/o' 

Lysine 

S.5 

7.6 

6.0 

7,5 

6.0 

4.8 

Lolcucinc 

0.5 

5.4 

5.5 

4.4 

5.4 

4.0 


1.0 

1.5 

1.6 

1.6 

l.S 

1.6 

Threonine 

6.8 

3.7 

4.9 

4.6 

5.0 

4.0 

Valine 

11.0 

5.4 

4.4 

4.5 

4.4 

4.5 

Mcihioninc 

2.7 

.1.2 

3.5 

2.S 

2.0 

2.0 

Hhtidmc 

4.3 

2.1 

2.4 

2.5 

2.8 

l.S 

Leucine 

0.1 

12.1 

19.0 

16.2 

13.2 

7,7 

Arginine 

4.3 

7.2 

7.0 

4.5 

4.5 

5.3 

rhcnylalaninc 

6.9 

4.5 

5.6 

5.7 

4.1 

5.7 

Toial 

56.0 

4S.5 

59.7 

54.1 

47.0 

41.4 


among those getting enough cereals to supjily adequate 
caloric intake. 

Nutritional oedema is a disturbance of ivnter metab- 
olism closely resembling nephro.sis, particularly in re- 
gard to the hypojiroteincmia. 

In an earlier publication on the “Mechanism of 
Nephrosis" read before the Third International Pedi- 
atric Conference held in London, 1933, and reprinted 
in the Acta Paediatrica, I pointed out that not only 
docs hypoproteinemia in general ]ilay a role, but also 
deficiencies in non protein nitrogen, particularly, nu- 
cleic acid and the nucleotides, including adenylic acid. 
In the light of recent developments, this article may 
he well worth reviewing. 
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Chart XIII 

PHRCEXTAGH COMPOSITK )X OF SOME PLANT PROTKIXS CALCU- 
LA'l'Kl) T( ) 16.09f OF XITROGEX 

f M cl nick ) 


hn'ic Corn Corn Corn W'lie.ic 

Corn Gluccn Germ Albumins Gluten Germ Yeast Soybean 


Arpninr 


4,0 




6.S 


5.4 


3.9 

6,0 


4.3 

5.8 

1 iwtitiinc 


2.4 


1,7 




ft.7 


■> 

2.5 


2.S 

2.5 

J.yfinc 


2.5 


l.l 


5.S 


lou’ 


1.9 

5.5 


6.4 

5.4 

Tyrcuinc 


ft. I 


6.2 


•;.5> 


3.S 


3.S 

3.R 


4.2 

4.3 

Tryptophar.r 


0.7 


O.ft 


!-3 


0.7 


o.s 

1.0 


K4 

K5 

i’Kcnybbmnc 


4.5 




5.6 


1.7 


5.5 

4.2 


4.1 

5.4 

Cyittnc 


1. 1 


1.2 


1.2 


0.5 


1.9 

0.6 


1.3 

1.0 

Merltioninc 




5.5 


2.6 




3.0 

2.0 



2,0 

Tbrconmc 


3. ft 
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Chart XIV 

EVALCATIOX of reef iU.OOl) in'DROIA'SATE AS A SOURCE OF 
ESSEXTIAE A.MJXO ACIDS FOR DIETARY' SUPPEEMEXTATIOX 

( M diiick ) 

Cfitcrion RATING 




1 


3 

4 

5 

6 

Total <|03nttir of 


V,"ho(c rs.i; 

Beef Hood 

\\"hctlc milk 

Ye.tst 

Meat Protein 

Soybean 

tiil amino ac>d< furntihrd 

Protein 

I Ivdfolv'aic 

Protein 

Protein 


Protein 

FurnMiin? 

amino 

Beef bltwd 

W'holc milk 

or whole cu.c 

Meat 

Yeast Protein 

Soybc.in 

aclJ^ mn<t 
<fetfc»Vnt in diet 

to be 

flydrolysaic 

Protein 

Protein 


Protein 

Furnishing fs<cntij| 

amino 

Whole csfi 

Whole milk 

Meat 

Yeast 

Beef blood 

Soybean 

acids less likely 
deficient in diet 

to be 

Protein 

Protein 

Rrotcin 

Protein 

Hl’drolysatc 

Protein 


enn Dieletlc Assodatinn. poiiitccl out tliat wliilo we are 
in a position to sufiply t(ie rest of tlie wttrici with 
cereals and grains, it is quite a diFerent matter as far 
as animal proteins arc concerned. 'I'lic conversion of 
plant proteins to animal proteins represents a costly 
conversion. It trikes 7 pounds of corn to get 1 pound 
of pork with an energy loss of 8-1 per cent. The far- 
mer is thus in a constant dilemma ns to whether or 
not he Ls' doing' the traditional deal of huying eggs 
four- for a nickel and selling them five for four cents. 
^VhiIe this' kimtiy problem is hedevilling the economics 
of the farmer, we must find a means of halancing the 
nutritional deficiencies of cereals .and grains. 

i'ortunatcly, such possibilities e.sist in nature through 
the iirovision of yeast protein. Intermediate as they 
are in the biologic scale of life, they pnnide higher 
yields of those essential amino acids that are low in 
plant proteins and cer'cais. A glance at Chart VI 11 
will- show that r'east .supplies 6 j)er cent lysine as 
against 6,8 per cent of fish and l.l per cent of corn 
and 1.9 jjer cent of wheat. Yeast al.so sujijilics 4.3 per 
cent of arginine as oppo.sed to 3 per cent of wheat. 

A study of the table.s show the various amino acid 
deficiencies in the different foods as well as the daily 
and annual requirements of each. It is evident that 
• supplements of high biologic value would go far to- 


word correcting the deficiency of essential amino acids 
particularly in the absence of meat and dairy product.s-. 
One of the large and readily available sources of such 
protein supplement is found in yeast. 

While the digestibility of whole yeast is markedlv 
reduced by the resistance of the cel! wall to intestinal 
hydrolysis, this untoward factor may be overcome- 
[lartlv by plasmolysis of the yeast cell hut far more 
effectively by creating cnaymaticalh’ a complete protein 
hvdroly.satc of the yeast yielding the free amino acids 
and poI\-peptides. 'J'he .speed of absorption of amino 
acids and jmlypejnides from the ga.stro-intestinal tract 
makc.s it ideally suitable as a nutritional supplement. 

One of the outstanding developments in the field of 
yeast culture has been the devclojiment of a yeast strain 
that is high in jirotein value. Thus a rich enzymatic 
protein hydroE’sate of yeast has become available in 
large quantities, sufticient to be a factor of international 
.scope jiarticularly for feeding of liberated countries. 

An evaluation of food proteins for- dietary supple- 
mentation jdaces yeast liigh in the group of preferred 
sources (Chart XI). 

How imjiortant such supplements are can be best 
observed in the nutrition of the aged. For them, meats, 
and eggs arc usually difficult to digest. With loss of 
teeth for mastication and, diminishing ga’stric. acidity 
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for hydrolysis, a cereal and grain diet automatically 
follows. A reduced intake of lysine, arginine, histidine 
and tryptojihane is almost inevitable. -A. protein hy- 
drolysate is an essential dietary supplement. These 
patients fed synthetic vitamins do not have the amino 
acids to form the respiratory enzymes, nor do they 
have the adenylic to form the coenzymes. Synthetic 
vitamin supplements in most instances represent sheer 
waste. 

Unfortunately protein hydrolysates for oral use have 
I)een vile tasting, particularly casein or beef blood 
hydrolysates. In yeast hydrolysates we have however 
a much more palatalile result. 

A further development in this field has resulted 
from the reaction of whole yeast B comple.x coenzymes 
and yeast protein hydroh'sate fortified with adenj'lic 
acid and a source of phosphoric acid such as glycero- 
phosphoglyceric acid. Bj' this procedure free thiamin is 
phosphorylated to cocarboxylase and ril'oflavin to ribo- 
flavin phosphoric acid. Nicotinamide may be added to 
form with the aden 3 'lic coenz\-me I and II. In this 
manner there has been obtained an amino acid vitamin 
B complex coenzyme preparation ready for biologic 
reactions not dependent upon the chance availability of 
the necessarj’ factors. 

For the aged and infants, it repre.sents an almost 
ideal nutritional supplement that is quite palatable, 
and for the patient needing vitamin supplements, there 
is a rea.sonable assurance of biologic activity. 

Analyses of the yeast protein hydrolysate gave the 
following results; 


A.MIXO ACID.S CALCULATED OX 16% XITRO- 
GEX BASIS 



Primary 
Dried Yeast 

Meat 

Cow’j 

Milk 

Arginine 

4-3% 

r-Uo 

•i.j% 

Hirtidinr 

2.S 

2,2 

2.5 

Lyiinc 

6.0 

3.1 

7.5 

Tyrosine 

4.2 

}.i 

5.5 

Tryptophane 

1.4 

i.2 

1.6 

Phenylalanine 

4.1 

4-5 

5.7 

Cvstinc 

1.3 

1.1 

M 

N^cthioninc 

2.0 

>.5 

2.» 

Threonine 

5.0 

4.3 

4.6 

Leucine 

13.0 

12.0 

15.0 

holcucine 

3-4 

3.4 

'L4 

V'aline 

4-5 

3-4 

5.0 

Glycine 

5.0 

5.0 

— 


In considering protein hydrolysates, it is important 
to know what nutritional objective is desired. If total 
sustenance is required and no other .stmrce.s of nitrogen 
are available, the hydroly.sate should be made of a pro- 
tein that is one hundred per cent biological, that is, it 
contain.s an adequate amount of all the amino achls 
necc.ssary for tis.sue growth. 

Protein formation follows the all or nothing biw. If 
all the essential amino acids are not available, no pro- 
tein will be formed. 1 1 all of tlie amino acids are pres- 
ent, but the percentage of some is low. a large amount 
of the sub.stance will be neces.sary to form the small 
amount of tissue protein. Thus a casein hydroly.sate 


must be fed 15% to 18% of the diet to attain main- 
tenance. Its approximate biologic value is 74 per cent. 

On the other hand, lactalhumen or egg has a biologic 
value of one hunred per cent. It is apparent that nature 
intended to provide the where-with-all for total growth 
in these two proteins, and a iwdrolysate of either should 
be theoretically ideal. 


There are however, practical difficulties in the prep- 
aration of hydroly.sate.s since an acid or alkali hydroi- 
3 'sis is associated with the destruction of either trypto- 
phane, C3'stine or methionine, depending on the tech- 
nique followed. Thus the ideal properties are lost. .An 
enzymatic hydrolysis offers the best opportunity for 
retaining the full biologic value and by a technique to 
he described later, I have succeeded in hydrolysing 
jointly yeast and lactalhumin. This give.s us a practical, 
close to biological hydrolysate, and for the maintenance 
of growth, is a close approximation to the ideal. 

However, we must not lose sight of the fact that 
various tissue jiroteins are quite different^ constituted 
in their ratio of amino. acids. Thus it should not be 
expected that beef blood protein would supply other 
tissue jiroteins with a complete source; in fact, we find 
that beef blood hydrol 3 -sate is not one hundred per 
cent I)iological, and will not maintain conijilete nitrogen 
balance. From this angle, a meat hydrolysate should 
offer a better source for tissue protein growth, and 
from the jiractfcai angle, I believe this will be e.x])eri- 
mentally demonstrated. The economics of meat h 3 '- 
drolysaie is however not too good, since the cost of 
the "hydroh'sate is far above tliat of meat, and, from 
the angle of national economy, makes scarcer an already 
scarce food source. 

Earlier in this paper, I pointed out that nutrition 
must I;e studied, not onE' from the angle of growth, 
but also of energ 3 ’. Our growth observations are quite 
simple. If the animal is maintained on a hydrolysate 
and loses weight and shows changes in its fur. it may 
be readih' noted, whereas if an animal is maintained 
on a one hundred per cent biological diet, good growth 
will occur, Init its energy and work cajiacity are not 


recorded. 

For humans, however, the growth factor is. a.s a 
rule. less frequently a matter of concern than the ener- 
gy factors. Eortunateh'. the 3 ' are not kept wholh" on 
a hydroh'-sate ration, and. at best, it is only a supple- 
ment. Clinically therefore, hydrolysates should not 
looked upon for total nitrogen lialance or whether it 
will keep a dog at full growth. It i.s to be viewed 
rather as a method of correcting sjiecific defects. As 
an e.xample, one could take a E'sine deficient diet of 
a patient kept on a cereal and grain diet, and through 
a yeast protein hydrolysate elevate the lysine intaKC. 
Similarly a histidine deficient diet could Ik; corrected 
hv beer blood or meat hydroh'.•^ate. 

The adult human i.s more concerned with cnerg 3 ’ 
requirements because outside of stark starvation, be 
is able to secure enough biologic protein for growth, 
and nature ajqiarently gives growth and tissue replace- 
ment. first call on the amino acids. Tiie energy re- 
quirements of the amino acids are primariJ 3 ' that tor 
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• v the protein portion of body cnzi-me system;. 'J'.'n en- 
,, . zpties could be looked upon as the fluid tissue' of tiie 

_body. They are protein in the .same sense U' o.uuec- 
dve tissue, cartilage, bone, blood, organs or niti>cle. 
.y . In fact, myosin, the muscle protein, I liave previously 
, ■ stated is considered an enzyme, adenosinetriphospiiata.se. 
; ‘ , AVe. can therefore see. that if we are looking to tlie 
'./ • amino acids for energy, we must look, not ior tissue 
. . .. growth, hut for. enzyme .source.;. We caiiiiot therefore 
take a hydrolysate for nitrogen haiancc and he a.ssured 
of a .source of enzyme jirotein. Coin-ersely. a source 
of. enzyme protein wall not necessarily maintain nitro- 
gen balance. . 

... .In this investigation, the primary objective is the 
‘ ; study of the energy factors in nutrition. Just as (he 

■ study of- amino acids led to the discovery of vitamin.;, 
' so the study of the vitamin.; led us back through the 
■. regnralory enzymes to the amino acids. In the study 
■ 1 of the vitamins, yeast ha.s played a dominant role since 

' in the yeast we found a plentiful source of all of the 

■ , E complex factors that control the energi- metabolism 
,* of the liody. From yc.asf. these vitarnin factors iiave 

• ' been sucessively i.solated. Xow in the same sense, we 

;• return to yeast for the amino acids, since they are 

preds'ely th.e ami)]o acids with which the vitamin fac- 
tors.are normally bound. An enzymatic hydrolysate 
" • of yeast provides the idea! .=onrcc for enzyme amino 
acids. It may not keep a dog in nitrogen balance, hut 
it will provide the amino acids for respiratory enzyme 
■ formation, that is. for succcssfnl vitamin therapy, 

‘ •' Clinically, a iKiticnt living on a high alcohol, high 
carholiydrate diet, mar- !)C given adeniiate doses of thia- 
, ■ min, hut be unable to make carboxylase for lack of 
. -adequate amino add snj.'pli'. This patient would get 
a ■ complete supplement from a yeast hydrolysate. 
Similarly, a patient witli gastric ilisturbance subsisting 
’ on a mush diet, will bet low in lysine and would be 
^ corrected bi' a yeast hydrolysate. _0n the other hand. 
: . a patient with anemia would do well w'ith a beef blood 
or meat hydrolysate. A combination of yea.st hydroly- 
, sate and meat hydrob'ssafo also oiTers special value in 

• ' ■ sjiecihc prexiarations. . 

blydrolysates therefore, arc really specific agents 
and should be selected for [)articu!ar clinical condition.;. 

, ' For the correct-administration of the B complex vita- 
min factor.;, the yea.st protein hydrolysate mn^t be con- 
sidered as closest to ideal, since the respirator)- eii- 

• • zymes occur in yea.st as a complete biologic sy.;tem. 

The technique of preparing the coenzyme.; of the B 
complex factors with the amino acids of the yeast 
protein hydroh-.aate, brings the B comiilex to a bio- 
logically active stale in which it may he administered 
W’ith confidence that the nutritional defic/cnev will be 
adequately corrected. The administration of .syntlietic 
B complax factors alone leaves too wide a gaji lietwccn 
administration and biologic usefulness. 

- The vitamins, particularly the B complax group, 
' , play a very important role in our civilization today. 

Despite the drawbacks of uncertainty, and perhaps 


lower percentage of utility in synthetic vitamins, the 
general average of clinical improvement is sufficiently 
great to convince the physician and patient of their 
usefulness. .Statements that the vitamins are over ex- 
ploited, and efforts made to restrict their administration 
would move nutrition away from the optimum rather 
than to it. Advancing our knowledge of the mode of 
action of the B comple.x vitamins through the study 
of the coenzymes and their specific usefulness wall do 
more for tlie health and energy of the nation than with- 
drawing from the i-aluahle discoi’eries already made in 
the vitamin field. The situation calls for forw-ard vision 
rather than withdrawal. 

The increased knowledge of the hydrolysates likew'ise 
opens up an enormous source of food supplies, not 
only for correcting injudicious or inadequate diets at 
home, but as a beneficent contribution to the food prob- 
lems abroad. In yeast, nature has ‘ placed 
at our command the remarkable potential of coni’erting, 
in a matter of hours, large amounts of inorganic nitro- 
,gcn to protein nitrogen ready to be utilized by man or 
animal. 

The great strides in yeast genetics have made pos- 
sible strains of high protein content suitable through 
enzymtuic hydrolysis as a high grade food supply. 

Chart XV 

APPKOXLMA'l'E A.MIXO ACIDS IX SOME 
PLANT AXD ANIMAL PROTEINS 
A’/// Calcitlatcd to 16.0 per cent of Nitrogen) 
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3.9 

3.1 

7.2 . 

Histidine 
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2,1 
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3.3 

3-1 
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2.5 

2.2 

1.6 

1.5 

Lysine 

R.I 

6.7 

-.5 

7.1 

J.S 

7.2 

7.5 

1.9 

0.8 

3.2 

Tyrosine 

5.7 

3.4 

3.6 

3.S 

6.0 

3.4 

6.4 

3.S 

6.7 

5.6 

Tr}*ptop)i3nc 

1.5 

1.2 

1.3 

1.2 

1.5 

1.5 

1.2 

1.3 

0.7 

1.3 

rhenylalaninc 

. 4,6 

2.9 

•».! 

•4.5 


4.51 

5.2 

5.5 

6.4 

6.7 

Cystine 

l.I 

0.9 

I.O 

l.I 

2.5 

1.3 

0.4 

1.9 

I.l 

1.4 

Mctlnonine 

2.S 

2.6 

2,7 

■2.7 


3.3 

3.5 

3.0 

4.0 

3.4 

Tlirconinc 

6.0 

5.1 

5.5 

5.5 


5.4 

5.9 

2.7 

4.1 

4.1 

Lcucinc 

E.5 

6.1 

7.4 

7.5 

7.3 

7.7 

12.1 

5.S : 

24.0 

9.0 

Isolcucinc 

6.2 

5.5 

5.9 

6.0 

5.S 

5.2 

6.5 

3.3 

5.0 

•5.3 

Valine 

5.9 

4.6 

5.0 

5.3 

5.7 

5.7 

7.0 

3.6 

5.0 

6.3 


CONCLUSION 

1. The system of amino adds and coenzymes of the 
B Complex is necessary for the formation of the res- 
piratory enzymes on which we depend for energ)’ and 
growth. 

2. The syntlictic vitamins represent only one ele- 
ment of this system and alone are biologically inactive. 

3. Predsely those patients who need vitamins are 
tfie ones most likely to be lacking the amino acids and 
adenylic acid necessar)’ for the formation of the co- 
enzymes. 


122 


Voi.UMF. n 

Numbw a 


Amkiucan Jouknai. 01-' DiGKS'fjvj; Djskasks 

R E F E R K N C E S 


Adlcrsbcr^, D. and Haviscr, T.: Special Diets Under llaiinninK. 
J. Am. Dietet. Assoc.. Vol. iV. An^'itM 194). 

Beach, H. R. Mtinks, B., Robinson, A. and Mac>\ I, G.: Dietary 
Kv.iluation of Animal Proteins from Their Amino Acid Contenti. 
J. Am. Dietet. Assoc,, Vol, 19, Aujjust 1943. 

Bernal, J. D.: A Speculation on Muscle. Perspectives in Biochemistry* 
Cambridge University Press, 19)9. 

Block, R. J. and Bolling, D.: Nutritional Opportunities with Amino 
Acids. J. Am, Dietet. Assoc.. Vol. 20, September 194). 

Cannon, P. R.: Protein Metabolism and Acquired Immunity, j. Am. 
Dietet. Assoc.. Vol. 20, Pebruary 1944. 

Dixon, M.; Respiratory Carriers. Perspectives in Biochemistry. Cam' 
bridge Unis'crsity Press, 19)9. 

Green, D. E.; Reconstruction of the Chemical Es’cnn In l.iving 
Cells. Perspectives in Biochemistry. Camhrldgc University Press, 
1939. 

Krebs, H. A.: Intermediary Hydrogen-Transport In Biological Oxi- 
dations. Perspectives in Bioebemistry. Cambridge University Press, 
1959. 

Lloyd, D. J.: Recent Developments in Our Knowledge of the Pro- 
tein Molecule. Perspectives vtv Bioebemistrv* Cimbridy.c Univer- 
sity Press, 1939. 

Melnick, D.: Protein in Human Nutrition. W'allcrstcin Communi- 
cations; Evaluation of a Protein Hydrolysate as a Source of 
The Essential Amino Acids for the Human. J. Am. Dietet. Assoc., 
November 194); TIic Essential Amino Acids in Human Nutrition. 
J. Am, Dietet. Assoc., Vol. 19, pp. /Ifi5-92, 194). 

Moore, S.! Recent Advances in Protein Chemistry. U'^allerstcin 
Communications. 

Needham, D. M.: Chemical Cycles in Muscle Contraction. Cam- 
bridge University Press, 19)9. 

Peters, R. A.: Proteins and CcU-Ofgani7ation. Perspectives in Bio- 
chemistry, Cambridge University Press, 1959. 

Rose, C.: Physiol. Rev,, 18:109, 1938. 

Ruskin, S. L. and Katx, E.; Therapeutic Action of Nucleotides; 


Treat, of Whole Blood Picture ss'ith Ferrous Adenylate. An Int 
Med., 9, n, }6, 1549, 1560. May, 19)6. 

-Stanibcrg, O. E. and Mclhin, j. W,: Tiic Protein I-raciioni. Waller- 
stein Communications. 

Potter, V. K,: The Role -of Vitamins in Energy Transformation*. 
J. Am. Dietet. Assoc., Vol. 19, No. 7, ‘July 194). 

Ruskin, S, I..: Studies on Parallel Action of Vitamin C and Calcium. 
Am, J. Dig. Dis,, 5t40S. 19)8; Studies in Calcium Metabolism: 
Further Contribution to Comparative Studies of Physico-Chemical 
Properties of Gluconate and Ccvjtamate of Calcium and of Vita- 
min C. Ibid,, 5:676, J9)£; Mechanisms of Nephrmit in Sinusitis 
in Children. Acta. Paediatric, 16, 249, 274, 193); Nucleic'Acid 
and Nucleotide Therapy in Nasal Diseases: Contributions to Study 
of Chemical Aspects of Nasal Diseases. Arch. Otol,, 22:172, 
Aug., 19)5; Influence of Vitamin C on the Antihistamine 
Action of Vafious Drugs. Arch. OtoE, 36:853-87), Dec. 1942; 
Adenylic Acid in the Treatment of Agranulocytosis and Mucous 
Memhranc Lesion*. Am. J. Dig. Dis.; 7*he Therapeutic Use of 
the Amino Acid. Histidine in Allergy and Shock. "Histidine as a 
Factor in Histamine F.pinephrine Balance." J. Digi Dis., Vol. 11, 
No. 7, July 194); High Dosage Vitamin C in Allergy. J. Dlg- 
Ois., Vol. 12. No. 9. Sept. 1945, 

RusVin. % anA JonnarA, R.t V.tuArs Wiyiica^-CVitTn'ic. CompMt 
dll Gluconate, doe Scl de Calcium ct de La Viumine C Compt. 
Rend d- Bio!.. 28:266-268. 1958, 

V«n S/ent-Gyorgi, A.: Oxidation and Fermentation. Perspectives in 
Biochmiistry. Cambridge University Press, 19)9. 

Wright, S.; Wriglii Applied Physiology, p. 574, Oxford University 
Press, 1941. 

Weed, Z.: Zellforsch, 1936, 25, 516. 

Van Itcrson: Proc, Kon. Acad. ^X'ct/ Amsterdam, 19)4, 37, 367, 

Bawden, ct ah: Nature, London, 19)6, 1)8, 1051, 

Astbury: Nature, London, 1955. 1)5, 765. 

Block, Richard J. and Bolling, Diana: The Ammo Acid* Vicldcd by 
Various Yeasts after Hydrolysis of the Fat-Free Material. A Com- 
parative Investigation. Arch. Biochem., Vol. 7, No. 2, pp. 5I3-52I, 
July. 1945. 


Book Revie^vs 


Nutrition and Chemical Growth in Childhood, Vol. II, 
Original Data. B}' Icie G. Jilacy, Ph. D., Sc. D., 
pp. 1017 ($10.00). Springfield, Illinois, diaries C. 
Thomas, 1946. 

The previous volume (I) was an evaluation, con- 
taining the methods and techniques used in the.se stu- 
dies and presented average data for children. The 
present volume (II) contains all the facts and figures 
— the medical histories, pictures of the suitjects, chem- 
ical analyses of foods, urine and feces for consecutive 
balance periods over months for the same groti]) of 
children and at different age levels for some indiedd- 
uals; anthropometric measurements; hematocliemical 


determinations; actual size reproductions of roentgeno- 
grams; medical and dental examinations; basal mefa- 
holic determination.s and ji.sychometric evaluations. 
'I'his volume, whicli reflects credit on the author s ideals 
aiul the jnihlishcr's courage, is an e,xhaustive and pro- 
fusely illustrated tc.xt of 1017 pages, and .admittedly 
presents for the first time any truly comprehensive and 
coordinated study on the nutrition and chemical grou'th 
in childhood. The fac/s presented required many years 
of work and titese facts form a valuable reference IX)ok 
for nutritionists and indeed, all clinicians. We shall 
await with interest the appearance of Volume III 
which will contain an integrated anah’sis and applica- 
tion of the data obtained. 
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CLINICAL MEDICINE 

Livrr and Gallbladder 

Skelton, i\I. O. : The relation hchecen conejemtai 
obliteration of bile ducts and icterus qrat-is neonatorum. 
(Brit. Med. J., p. 914, Dee. 29, 1945^ 

Icterus gravis ' neonatorum and congenital oblitera- 
,tion of the bile ducts are two conditions causing jaun- 
dice in the new born. In numerous instances tiie clini- 
cal signs are A''cry similar so that differentiation be- 
tween the two may be difficult. 

In children biliary obstruction may lie due to block- 
age of .one of the larger ducts with inspissated bile 
or to conversion of the duct walls into fibrous cords. 

.Biliary thrombi in ictenis gravis probaiily are com- 
posed of necrotic or damaged cells from livers which 
■already have suffered damage. Swollen epithelial cells 
o.f the ducts may also produce the blockage. Hepatic 
cirrhosis similar to that noted in congenital obliteration 
may be due to biliar}- stasis in obstruction of long 
, standing. — F. E. St George. 


Thfrapeutics 

Barclay, J. A. and Cooke, W. T. : Hepatorenal 
syndrome treated ivith choline chloride. (Lancet, p. 458, 
6d. 13. 1945). 

The case is described of a patient who received sev- 
,'eral barbituric acid derivatives because of an an.Niety 
state with depression. Ten da\'& after beginning the 
, Iiarbiturates the patient became unconscious but was 
revived by picrotoxin. He passed bloody stool and 
yomitted repeatedl}’ but was anuric and experienced 
considerable, abdominal pain. Jaundice developed and 
hiccupping and the vomiting continued. Intravenous 
saline and dextrose did not relieve the anuria. Choline 
•was given the patient and improvement was soon noted. 
Methionine was, later included also. The authors con- 
clude that the hepatitis (perhaps aggravated by a pre- 
vious liver injur}' in childhood), and the renal failure 
were, probabi}' due to - barbiturate poisoning. — F. E. 
St George. - 

McElin, T. W. and Horton, B. T. : Clinical ob- 
servations on the use of benadryl: a new antihistamine 
■Hubstancc. '■ (P roc.' Staff Meet. Mayo Clinic, v. 120, 
t/>..4l7,Woi,.14;T945). . 

; ; Benadryl, (beta dimethylaminoetliyl beiizhydryl ether 


hydrochloride ) has the distinct property of preventing 
some of the pharmacological effects of histamine. The 
drug has three significant actions. It alleviates (1) the 
bronchial constriction caused by histamine or occurring 
in anaphylactic shock; (2) the vasodepressor effects of 
histamine and (3) the spasm of smooth muscle pro- 
duced hy histamine. Pliarmacological studies suggest 
that the antispasmodic activity has three components; 
n) an antihistamine action; (2) an antispasmodic 
action (antibarinm chloride effect) and (3) an atro- 
pine-like effect (antiacetylcholine action). Among 
other clinical studies, the authors found that benadryl 
administered intravenously depressed the gastric res- 
ponse to intravenous histamine in the majority of cases. 
They feel that, if their preliminar}' observations can 
be substantiated, a new approach to the control of 
gastric acidity may become possible. — E. J. Tallant. 


SURGERY 

Waugh, J. M. and Fahlund, T. R. ; Total gastrec- 
tomy. (Surg. Clin. N. Amcr., v. 25, p. 903, 1945). 

From 1917 to 1943 there were performed 77 total 
gastrectomies in the Mai’o Clinic, with an overall sur- 
gical mortality of 44 per cent. The mortality rate was 
higher in the 33 cases operated on prior to 1940 than 
in the 44 cases operated on from 1940 to 1943 inclu- 
sive (60.6 per cent compared with 3.18 per cent). 

Several factors are listed as contributing to this dra- 
matic decline in the operative mortality rate. Among 
these are improved post operative care, early recogni- 
tion of post operative complications, the advent of 
chemotherapy and the additional e.xperience gained by 
the surgeons from their earlier failures. Post operative 
surv'iral has been good. Of the patients gastrectomized 
for cancer more than half have surrived two or more 
years. Trvb patients who had total gastrectomies per- 
formed for benign gastric lesions are still alive 6 and 
8 years later. — H. Stil}'ung. 


Counseller, V. S., Waugh, J. M. and Clagett, 
O. T. : Report of surgery of the stomach and duodenum 
for 1944. (Proc. Staff Meet. Mayo Cline, v. 21, p. 17, 
Pan. 9, 1946). 

During 1944, there was a hospital mortality rate of 
4% in patients haring operations on the stomach and 
duodenum. Forty-six per cent of the patients seen at 
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the Mayo Clinic who had a gastric nicer were trcalcd 
. surgically, as compared to 609^^, for the iircceding 5 

■ years, 'i'liis lowered rate was due to the fact that the 
.patients were iinnl)le to afford the time rcfiuircd for 

; ' surgciy due to the press of war work and the inalnlily 
. to. find substitutes in their work. 'I'hc authors feci that 
, all gastric ulcers should he treated .surgically, except 
those in whom the operative risk oulweigh.s tlic chance 
. of a malignant le.sion. They feel that it is impo.ssihlc 
to definitely state that a gastric lesion is henign and 
. tliat the chance of a malignant lesion being pre.ceut i.s 
more, than ten times the risk of partial gmstrectomy. 
. There was a mortality of 1.3% for operations on the 
stomach. Of 298 cases of malignancy of the stomacli 
seen (288 carcinoma. 10 sarcoma) 60% were opernhle. 
'Re.scction was performed in 60% and jialliative pro- 
, cedures in 40% of tliose oj)erated ui)on. Due to early 
diagno.sis, 36% of all gastric malignancic.s seen imdcr- 
, .went resection, one of eight resections being a total 
gastrectomy. There was a mortality rale of 5.3% for 
, partial gastrectomy and 47.6%, for total gastrectomy. 

, ^ The authors feel, in view of the rarity of malignancy 
in the first portion of the dnodcmnn that the manage- 
ment of duodenal ulcer is a medical problem unic.ss 
complications, such as hemorrhage, perfiwation, ph- 
„ . struction or jnlractihility, intervene. O(>eration was 
: performed upon 12%i of the duodenal ulcers seen, 63% 
. were partial gastrectomies witli a mortality of 1%.. and 
,37% were gastro-entcrostomies witli a mortality of 
1.5%, Partial gastrectomy was ch(.>.scn for hemorrhagic 

■ ulcers and ulcers seen in young per.sons u-ith an abnor- 
mally high gastric nddily, while gastro-enterostomy 
was chosen in the treatment of elderly jiaiients prcscnl- 
dng obstniction. — D. J. Tallant. 


Ci.ACgTT, O. T, : Tratisihoracic resection of lesions 
of the lotvcr portion of the esophagus and the cardia of 
the stomach. (Proc. Staff Meet, Mayo Clinic, f. 20, 
p. 497, Dec. 26, 1945). 

' The author recommends the transthoracic approach 
a.s the procedure of choice for operation ujion lesions 
‘ of the lower portion of the esophagus and cardia of the 
stomach. He sees no reason for an abdominal opera- 
tion to determine the operalnlity of a carcinoma of the 
‘ . cardia before proceeding with transthoracic operation. 
He claims that there is no more risk to ])rimary trans- 
thoracic exploration of the lesion than there is to ah- 
dominal exploration and operability can he determined 
, as accurately. If the patient’s condition is sufficiently 
good to consider transthoracic resection at all, it can be • 
■ ■ done without preliminary jejuno.stomy. The author 
feels that it is impossible to improve the patient's con- 
dition by jejunostomy sufficiently to justify the delaj' 

' •• in removing the lesion itself. — E. J. Tallant. 

EXPERIMENTAL MEDICINE 

Pathology 

Gray, R. E.. Grossman, M. I. and Robinson, H. 

E. ': Failure of intestinal c.vt facts to prevent chick gis- , 
sard erosions . (Proc. Soc. F.vper. Biol. Med., v. 60, 

, ‘ 387, Dec; 4945). , - ' . ' V ' ' . .. ■ 


One-day old chicks were started oti a special latiol ) 
which ha.s been found to result in erosions of tl!egiz} i' i 
zard pre,snmahly because the ration Incbed an ’arti- 
gizzard ern.sion factor. At- four %vecks of age these'. > 
birds weighed 226 gnims. They' were killed and exam-.:) 
incd'for gizzard crosion.s. The inciclcnce of erdsinw’; ;' 
was found to he' 75 per cent • ' 

Another group of day-old chick.s werc Ted-theiflenti..',). 
cal ration to udiich was, added 5 per cent-of driedo;- (;■ 
tract of tlie bog’s upper inte'.<tine. ' Thi.<; e.'itraa' had’. c' 
previously been found to he effective in {'reventin.e the 
jejunal ulcer in Mann-Williamson dng.=. At four, weeks , 
the average weight wa.s 238 grams anrl the iricidenceot, ’,;- 
gizzard ero.sion was 67 per cent. . h.:;' V 

'The negative results indicate that intestinal extracts '-,;'.;, 
do, not contain the chick anti-gizzard erosion factorr;/.’,', 
— M. H. E. Friedman. , • ' ' 


PKU.NSCfiwiG, A., Johnson. C-.a-nd NtciroG, 

Carbon tetrachloride injury of the liver: the protktk'r'y 
action of certain compounds. ' (Proc. Soc. Bxpi'r.Biil. . \ 
Med., V . 60. p. .388, Dec. 194.3). ; - 

Rats receixdng 0.) cc. of carkm tetrachloride 
cntaneonsly .showed in 24 hour.s characteristic hepitic 
lc,«ion.s ns determined ln.«tologicalIy. The protective ao* 
lion of varjon.s agent.s was stiitiicd by administeriigv'- 
the.se intraperifnnealiy immediately after tlie stihcutane-;, . 
ous injection of the carlKtn tetrachloride. , Similar hirin-,-;',' 
logic studies were carried out on the livers as in f-t-'-.v 
control series of rats. An agent' ytis considered, tn , 
exert a protective action if at least 40. per cent of 
anitnals tested showed citiier no lesions or lesions oty 
limited axtent. . ■ ' ■ ' (/y,'’-'’ • • 

Sodium thioglycollatc and sodium glyctdlate gave (H ; . - 
and 84 per cent protection respective!}'.' Sodiiim tbo 
sul fate and cystcin gave 30, and 38 per cent protKOop <„ 
wliile glutathione gave 60 per cent protection, 
snh.stances were, all administered in doses calctdat (e 
contain the .same amount (6.2 niillignims} of 

The jirotectivc action against liver damage In car 
tctrachloriilc does not depend njX)n . the .presence o». .. 
-SH in the agents. Such dependence upon the presence .y 
of -SH was found .in the case of agents 
against liver damage by chloroform. Apparent} 
intracellular disturbances produced by. 

.suhstance.s represent different phenomena. -—* • • ■ . 

Friedman. ■ f 


METABOLISM AND NUTRITION . j 

BoutwRll, G. K., Geyer, R. C. ^ 

AND Hart. E. B.: Interrelation of fats, carboln - ■ 

and B vitamins in rat nutrition. (Arch. Bioc icni-, 

p. 143, 1945). • _ 

The vitamin B comple.x requirements ol _ 
pend largely on tlie nature of the dietat} la s , 
dietary carbohydrate. The vitamin B v-a'rie^'i 

rats -fed on corn oil plus different carbon} . , 

in tvfie with the nature of the 
and galactose-glucose miNtures . appeared , - 
the importance of' the nature ;of. the -1%. j 
the degree and ' extent of , the vitamin 
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Lactose was inferior. Butterfat was much better than 
corn oil in resuhitig in a minimal vitamin B heticicncy 
when fat-s'oIui)le vitamins were included in the mixed 
carbohydrate ration. Tlie latter study was made on 
weanling rats. — G. Klenner. 


.i\rAUx, Mark E., CAnii.i., Wiruam M. axh r3Avis. 
Ruth 31.: Morphologic studies of nits deprived of 
essential amino acids. 1. Phenylalanine- (.Ireli. Path., 
.v.,39,,p. 924, 1945). 

Young rats fed phen\’lalanine-deficient synthetic diets 
composed of crystalline amino acids, crystalline vita- 
mins, fats, dextrin, and the necessary salts were com- 
pared with paired 'fed rats given the same quantity of 
diet supplemented with phenylalanine. During the 28- 
day experimental period the animals of the deficient 
group lost weight, became weaker and appeared un- 
kempt. They showed a reduction in hemoglobin and 
plasma proteins, narrowed epiphyseal cartilages of the 
long bones, a marked atrophy of the thymus, atropliy 
and decreased lipid content of the adrenal cortex, and 
a degeneration and atrophy of the testicular tubules. 
— Courtesy Biological Abstracts. 


• ‘Serfridge, Graxt: Arterial spasm and fat metah- 
olism: their relation to certain diseases and to certain 
members of the sdiamin B complc.r. (California West. 
.1/ed., f. 62, />. 163, 1945). 

The bloods of a series of 37 tuberculosis patients (in 
the California Sanitarium at Belmont) all showed an 
.increased ratio of fat to cholesterol. The importance of 
ciiolesterol in coronary disease has recently been em- 
phasized, also its association with Meniere’s, disease. 
The factors of the B complex promise considerable 
relief from the spasm of blood vessels. — Courtesy 
Biological Abstracts. 


Clarks, Daphne, ds Jongii, T. W. and Joke, E.: 
Effect of mid'day meal upon physical efficiency of 
school children- (^Manpoivcr (Transvaal), v. 1, p. 30, 
1943).. 

With the help of the grid system of measuring phy- 
sical efiiciency (see de Jongh, Cluver and Jokl, The 
Principle of Plwsical Performance Grids), the three 
South African standard tests were applied on 2 occa- 
sions to a group of about 150 Indian female school 
children in Johannesburg, the first time during the 
Ramadan festival, i. e., a period when Mohammedan 

■ Indians adhere for a month to a dietary pattern re- 
ferred to as “fast”. During this period the ordinary 

■ daily feeding routine of 3 meals is reduced to 2, of 
which the first is taken very early in the morning. A 
large supper is served at 6:15 p. m. Throughout the 
day no food or drink is taken. The second series of 
tests was conducted with the same children 3 weeks 
after the conclusion of the “fast”. The results of the 
.2 tests were statistically evaluated. Student's t-test for 

. small sample groups was applied, a 5% value of P 


being regarded as level significance. The “fast" had 
a significant negative effect on the 100 yards running 
performances. In respect to the 600 yards running 
test, the "fast" affected the )'ounger children most. In 
respect to the shotput results, a significant retarding 
influence of the “fast” was noticeable in the case of 
the older females only. Analysis of body weights 
showed that the "fast” had caused significant loss. 
— Courtes}' Biological Abstracts. 


Dve, 31., Bate-'ian, I. and Porter, T. : The effect 
of the level of protein in the diet on the utilhation of 
vitamin A- (/. Nutrit., v. 29, p. 341, May, 1945). 

Rats were kept on 9, 18. and 36% protein diets. 
I'tilization of vitamin A was judged b}' weight gains, 
bod.r length, and incidence of foci of keratinized epi- 
thelium. Up to an intake of 3 international units 
ritamin A per day the rate of gain was independent of 
the level of protein intake. On tlie 18% protein diet 
the weight gain was greatest and independent of the 
level of vitamin A. Polymorphonuclear cells increased 
on low vitamin A intakes. The normal midlingual- 
midlabial dentin ratio of the teeth was not in evidence 
until 6 units of vitamin A was included in the diet. 
— H. Stilyung. 


Briggs, A. P., Sixgal, S. A. and Syderstricker, 
V. P. : A study of nicotinic acid restriction in man. 
(J. Nutrit., V. 29, p. 331, May, 1945), 

The subjects of the study were two former pellagra 
patients. The diet of each was reduced in trigonelline 
so that only 3 milligrams of nicotinic acid were pro- 
vided daily. One subject remained on the diet for 9 
weeks, the other for 42 weeks. In both subjects the 
output of trigonelline dropped to a low level for the 
duration of the experiments. One patient had a low 
nicotinic acid excretion, in tire other the excretion was 
normal. In neither patient were the initial minimal 
pellagra lesions increased. Failure in development of 
pellagra may have been due to synthesis of nicotinic 
acid by the intestinal flora arid perhaps also to the 
absence of corn from the diet. The conclusion drawn 
from these studies was that under the* conditions in 
which they were carried out a daily intake of 3 mg. 
niacin was in the vicinity of the minimal requirements. 
— H. Stilyung, 


GrooThuis, 31. J, : Factors influencing phospholipid 
metabolism. (129p. I'licsis: Univ. 3Iic/i.,-1943). 

. Quantitative changes in the liver lipids and liver 
phospholipids in the maturing rat (100-190 gm.) fol- 
lowing the administration of 'c3’stine choline chloride, 
dl-methionine and elaidin were studied. Qualitative 
changes in the phosphoric acid portion were studied 
through the use of radioactive phosphorus. Changes 
in the liver lipid content of the adult rat resulting from 
the- feeding of supplementary* casein, and methionine 
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were also studied. Maintenance on the stock high-fat 
diets for 15-28 days produces an increased liver lipid 
content and a dccrrased phospholipid in the maturing- 
. rat. In the adult rat, the lipotropic action of a 20% 
casein diet is due to' the methionine content. If the 
liver lipid content is high (15%) and the liver pho.s- 
’ pholipid .content is lower than .normal (3.2% of the 
. moist fakfree liver) the oral administration of choline 
. chloride or of methionine effects a decrease in the liver 
-lipids within 8 hours after administration in 75%; of 
tlie animals receiving the supplelment. If the liver 
phospholipid content is low, administration of choline 
' chloride, niethionine, and elaidin effects an increase in 
the absolute amount of the choline chloride, cy.stine, 

. and methionine always causes an increase in the "turn- 
, over” of the phospholipid P within 8 hours ; elaidin 
leads to an increase in the' “turnover" of the phospho- 
lipid P only when its administration also increases the 
liver . phospliolipid content. The phospholipid fatty 
■ acids could not be “labeled” by including elaidin in 
• the diet; no evidence of the presence of elaidin acid 
in the liver phospholipid fatty acids was obtained. 

— ^ Courtesy Biological Abstracts. 

MISCELLANEOUS 

Buux, G. C.: Pain and rectal tenesmus after iiijcc' 
iion of adrenaline into the colon- (Acta Med. Scand., 

. v. 117, p. 448, 1944). 


Harte. R. .a.: On the in tnlro proteolysis of iciq'-'M 
sohitc. (Science, v: 102; p '. 563, JVoz^.' 30, 1945).- . ' ■ . 

. Egg white. has been reported to have a high biologic 
value for humans and dogs. Since dried egg white^'- 
used widely it was considered worth while'.determinin^ 
the dige.stibility of dried and fresh egg white, - Both ■ 
peptic and tiyptic digestion were studied. Coagulatai 
egg white was found to be more - digestible by Toth 
liepsin and trypsin than raw or dried egg white. No 
difference between the dried and undried raw alba-, 
mens could be found. — I. H.' Dougherty. 


VV’iXNicK, T. AKi) Gree.vberg,> D.' M,; .Voiiten-' 
e/ainre of proteolvtic enzymes. (Science, v. 102, p. 648, 
Dec. 21, 19-15). ' 

The present tendency is to name different groupsyf 
protcinases after representative members. Thus :.en-“ 
zymes with optimum activity in , acidic solutions of' 
with properties similar to pepsin are, called “pepsin- 
ases”. The authors suggest that, the names for pro- 
teinases should be descriptive of thrir properties. The. 
term "acidoproteinase” should be substituted tor the 
“pepsinase” commonly in use. Similarly “neutropfb-' 
teinase” and “L>asoprotcinase" are descriptive of the 
pH region of the optimum activity of other enzymes, ' 
— I. H. Dougherty. 


One to 1.5 ml. of 1/3 to 1% aqueous adrenaline 
solution was injected into the oral crus or the anal 
part of the colon of 23 patients on whom a colostomy 
had been performed. In 12 cases the injections induced 
sensations of flatulence, tenesmus, and severe colic-like 
pains. It is believed that pain at the site of the appli- 
cation was caused by a dilatation of arteries under the 
anemic area of the mucosa; also, that pain and tenesmi 
far from the site of application Averc due to reflex ac- 
tion with spasms or distentions and a resulting capillary 
occlusion leading to arterial dilatation in the underh-ing 
.tissue as a pain-eliciting cause. — Courtesy Biological 
Abstracts. 


Ai.msox., J. R. : Hydrochloric acid and rilaiiiiit B 
complex deficiency in certain skin diseases- .(Soulhrri}' 
Med. J., r- 38, y>.'435, April, 1945), ■ 


In all skin conditions Avhich the author has snidied 
in detail, there is a close association between absence 
of gastric Iiydrochloric acid and dermatalogic cOndi-, 
tions due to absence of the 'wtamiiv B comple-K. Con-; 


equently lie advooites tliat proper lienefits from vita- 
riin B complex therapy can be obtained only, if the 

% • « - - * 1 fifin' 


treated." — F. X. Cliockley. 


AxderSOX, a. B.: Lead content of urinary and bil- 
~ iarv calculi and gall bladder bile. (Biochem. J., t’. 39, 
' :p. 58, Jan. 1945).. 

Gall stones were found to have ;i lead content ranging 
■ • from 0.3 to 65 milligrams per cent. The higher values 
for lead content Avere sIioavti by the pure pigment 
■■ . stones. Gall bladder bile (obtained at autopsy) bad a 
lead concentration ranging -from 8 to 97 milligrams 
percent (aA-erage: 38 milligrams). — N. M. Small. 


' N OTIC £ ■ ^ ' 

Dr. Anthony Bassler of Xeiv Tork City lias, been 
sclecR'd as Vice-President of the International Gastro-. 
cnterologic Society and President of .the pennMen 
International Committee of the organization. 
next convention Avill proliably be held in Englani a 
some time Avhen conditions of travel and- accbmnio a 
tions are suitable. ; . 
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OPES MKETLVr, 

under Atisjncc< of the Comnu'ttec on ftuenin! Mrdir-.sic 
Eittiru.ty. jr.imary I3lh. 8.'3t} p. m 

, ' - at 

THE SEW VOK’K ACADEMY OF NfKDJCt.VK 
TROCKAM . 

F.duvrtt Tc4sli.;i. Chdiri'tun. on fn. 

IfrrrE l.'rffrVi’ne, /'n'XfWifwj 

, I. “WHAT IF THE CADFE oK iMAF.KTF.S 
MFJJ.fTUF I\* MAX:" 

■ M<nor L Jr}h!»- MirsH\ M.C.. C. S. J. 

H. “TffE USE <>F- CARHOHVDRATE I.V DI \- 
. UETiC ACiOOSiS" 

Jida: P, Piii'rs, If./)., r’'oh's.u'>'' nf .’/(•if/Vii';'. 

Vclf I'iihrr.iiiy. .SYfif-'r-/ of Ifi’iFVo:,' 

HL DI.AEKTES-KOUXn TAIU.E DlSCUSSIoiX 


A P,'<nc4 v,‘n£ r'iSt'-c'od frotn the foSlcie-inn nionibcrs of 
.the Coundi of tfio Antorion Dinbete;. A'-roriatio:!: 

, Jfi'.'eph H. Ennidt, PittKbiirj’.b; M. V.’ildor, 

Hsjchcstci'; S. Di'.Jon, M.D., Dtiladciphin; 

Cciil Stnkcr. ’u.D.. Cindnr.nli; E'.liotl P. Jostin. M.D., 
IJrjfton; W. D, San^uin, M. D., Srnta narhnra; L. H. N'v-w- 
bwrRh.^J.r.a, -Ann Arl»r; R. T. VAicdyntt. r.f.D., Chtc.-ato; 
Kcmj.',n O. Mb'c-nttsfit. ’.CD., New Vfuk; Byron D. Bowen. 
■abD., BiJtTaid; /, Palrnor. T.I.D.. Sc-atfli'; K. Rolnnd 

Snr#t!c-r. MD-, Philr.delphi;): SociE Jlntrir, TMrmir.f:- 
ham-; ■ li’jtity John, M.D., CJevcIrtin!: Jaine.-; K. P.-iiiBiti, 
M.D., Ath'.nts: Samuel S. AJishiUicr, M.D.. Dr-iroit; 1. Ar- 
thur Mtrrl'.y. M.D,. Cinrinnuti; ifowruvi F Boot. M.D., 
B-oslon; J. B'cJt MitehclI. M.D., C. 11. Bv.'it. 

?.r.D., Toronto: Gnurgo E. Anderf.fjn. ht.D.. Bro-nkSyn; 
Frederick: VA WslSiOinr, M.D.. New Vork; Arthur B. Col- 
ttxll, M-O,. Evstinton; tl'nier L, Sirvrinr.hnti:;, M.D,, Madi- 
ion, rind Ja^^eph T. BcartUvr.'xi. Jr.. M.U.. Phiiadelphi.o. 

Wf. Kiheard Tolstoi-— A year arjo, ifio Comntitteo on - 
Fntomat Jilcdicir.c of tin.- Ncav Vori: DirJr.Bc-.': A.'t.coci.olion, 
tinder iht- f^iiiihnco of Dr. Cfor/ji' AiidctTon, .‘^pnn.^ored 
n mevtinc: to v.-hicit the twrnbers of the Council of the 
A'.'itsonal A.viociation were invited. Thrd was a memor- 
€ablf; fvening, 

V-Ticn 1 arrunted She chairmansijip of the Cinnmitioc 
I approci.atvd that my task would be diffictiJt .••ince I was 
tnort anxiour to .approach, in some decree at least, the 
ftandanis c.rtfiljli.shecl by my predecessor. 

V.'hno fomiulatinc my plans I wa.s happy to leant of 
tl'.e Coaneib;’ nv;ul, ability apain this year, and becaiiira 
of this most fortunate circumstance it i-s my priviloftc 
to present (o yon as particip,nnt.s a conceniratod array 
ot talent conKblinp of brilliant inve.sliK.ator.s. keen elin- 
icianr. and .sSimulatinf; nr, well as in.spirinj; teachers. 

The order of the Kpeakerr, will l>e chasiped as Dr. Petcr.s 
wishes to make a trnini He will, therefore, open our 
meeting. I am happy to present to you Dr, John P. 
Pc'terfs Sterling Proffescor of Medicine, Yalo' University 
Medical School. . He will di-scu.-!.': the Use of Carbohydrate 
in Diabetic Acidosin. 


THli USE OF CAKIK HfYDRATE IX DIABETIC 
ACIDOSIS 

1~^R. JOJf.V !’, I’ETiUlS: This is really only a ruse 
on iny [lart to e'-eaitc the anticlimax of having to 
speak after Major .Mirsky. I should really prefer. to 
fnreqo niy speech .-ind merely listen to iMajor Jlirsky. 
The subject f am tt'> talk about has been fought over 
for years .since the discovery of insulin. My attitude 
tiuvards it has been consistent. I have advocated the 
ailministrtilion cif glnco.se in the treatment of diabetic 
.scido-is. Tins is. 1 helicve, based on sound physiologi- 
>•'1 pri'misfs which 1 shall briefly review. Although 
the etlVct of sPTrvation on metaholi.sm was di.scovered 
'<« early, it lias taken a long time for its implications 
til he recognized in medicine. 'I'haf .starvation reduced 
c.arbniiydrntc tolcraure was first reported by Echmann 
in IS/.} and again noted by Hofmeister in 1890; the 
natnre of the disorder was quite thoroughly analyzed 
by Bang early in tbi.s century. Since then it has been 
exhaustively studied. When an animal, accu.stomed 
to subsist upon a tliet containing preformed carboliy- 
dnitt*. is starved comj'letely or deprived of all exogen- 
ous carlxibydrate. its tolerance for carbohydrate de- 
creases. I'liis Iia.s licen demon.stratcd in man, in rab- 
bits, and iti limited experimcnls in monkcy.s. This in- 
tolerance rcacbe.s maximal intensity when hepatic gly- 
cogen is exhan>tc<i. It aiqicars. however, to he con- 
nected not with the stale of the hepatic glycogen stores 
per .se. Intt to occur when the animal is subsisting on 
a metnliolic mixuirc composed entirely or almost en- 
tirely of protein and fat. Under these circumstances^ 
the profiuclion of ketone boriics from fat by the liver 
is greatly accclerateti. It has been .suggested that these 
I-cnrl>on groups are snhstitnted for I-carDm group.s 
usually derived from carbohydrate. If. in this condition 
of starvation an animal is given a dose of carbohydrate,, 
it tlevelops an excessive hyperglycemia which may be 
great enough to provoke glycosuria. Although most 
of the glucose is retained, for a considerable period the 
non-proteiii rc.spiratory quotient does not rise, hut re- 
mains at or near 0.7, indicating that onlj’ fat and pro- 
tein are being o.xidizcd. Only after a considerable 
amount of carboliytlrnfc has been given docs it rise 
above this level. If a man who has subsisted on a 
mixture of protein and fat, wlietbcr endogenous or 
exogcrinns. is given carbohydrate, there, is an interval 
in which carbohydrate is not burned, but only ifsed to 
form liver glycogen. Combustion of carbolu'dratc is 
not re-cslablislied until tlii.s process lias advanced to a 
certain point, 'i'here is evidence that during this inter- 
val the effectiveness of insulin is abso diminished. It 
E not qltogetlier relevant, but m.ay be worth mentioning 
here, that insulin itself may produce starvation diabetes 
by deglycogenating the liver U'hen exogenous cai-bo- 
Imlrate is not available. I would venture to say that 
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, . ! some of the greatest difficulties in tlie .regulation of 
; diet and insulin in diabetes arise from the occurrence 
. of star\’ation phenomena at intervals, M-hich is inevit- 
: . able when' food and insulin are given at interv'als and 

- ■■■ •activities vary. - ■ ■ 

Other things being equal, the combustion of carlx>- 
' hydrate is accelerated by hyperglycemia. This is to 
, be expected since the oxidation of carbohj-drate is ef- 
fected. by chemical- reactions in which glucose is one 
of the reagents. In the normal person these reactions 
' aye so much accelerated by hyperglycemia that it is al- 
. ' most impossible to produce gh'cosuria. by the oral ad- 
- , ministration of sugar. Klatskin has shown that there 
; ' is a direct relation in diabetes between the initial height 
of the blood sugar arid, the reduction in milligrams per 
‘.-cent produced by a given dose of insulin. For a long 

- , tirfie it was held b}’ moralists that infractions of diet 
' precipitated ketosis. All physiological and chemical 
, ' . evidence, on the other hand, indicates that carbohydrate 

should diminish ketosis. Mirsky has demonstrated that 
f :;', patients do not dev'elop ketosis merel}' because they do 
not behave themselves according to the dictates of their 
physicians, as far as diet is concerned. If they take 
' _ extra carbohydrate the}' need less insulin to eliminate 
' ■ ketosis. The sugar brings evils of its own. I presume 

that some of Mirsky’s patients were put to no little 
inconvenience when they had to excrete as much as 
'12 liters of urine in 24 hours. But it is clear from his 
'• experiments that despite this the ketosis diminished. 

, Diabetic acidosis and the coma in which it culmin- 
ates mark tlie most extreme diabetic state. Carbohy- 
drate combustion is reduced to an absolute minimum. 
In no other known condition is there such complete 
. . starvation. I see no reason to believe that the dialietic 

■ ■’ is protected by divine providence from the consequen- 
; . ces of starvation. The existence of diabetes does not 

remove him from the realm of physiological reactions. 
One reason, I think, tliat the use of glucose in diabetic 
. acidosis has been decried is the feeling that, since there 

■ is hyperglycemia, there is a large store of available 
; glucose in the body. Unfortunately, the concentration 

of glucose in the blood has always been expressed in 
terms of milligrams per 100 c.c., while in the diet it is 

■ ■ ■ .expressed in grams. This gives an exaggerated im- 
. pression of the quantit}- of glucose in the body, which 

is the only reserve of carbohydrate that the patient 
possesses. The liver, in this state, is probably quite 
, deglycogenated. The glucose in the body, under these 
, . circumstances, is derived entirely from protein and the 
glycerol of fat, and large proportions of it are con- 
stantly lost in the urine. Before such a patient can 
burn carbohydrate it is necessary to build up a certain 
amount of liver glycogen. In a series of cases with 
fliabetic acidosis we tried to eraluate the utilization of 

■ glucose by analyzing urine and both capillary and ven- 
. "bus blood for sugar at frequent inten'als. We were 
- convinced that in the first two to four hours, despite 

■ the most vigorous treatment, no more glucose was used 
, ;than could be accounted for by the amounts required 

■ .. to form glycogen in the liver. 

We have given glucose to accelerate this process, re- 


gardless of the blood sugar. I dp not ra'ean to itmk'." ' 

, tliat there' is no limit to the quantitv of siiEar tint ris‘U' 
be udlized nor to the degree of '-inperglveemiafei/!? 
facilitates the combustion of. .sugar. It v/aj dewb. ' 
strated by Wierzu'chowsk}*- that there is stEh k jiniit'-V' 
in the'normal animal, at about 2000 mg. per lO'Dcc.oi^'^'- 
blood or higher. After this Jag the blood sugar begin? 'f- 
to fall and, when it does so, may drop rather quicklv.' 

In fact the drop may be so precipitate. that the Jade'S,, •• 
develops symptoms of hypoglycemia. To sujierini^s , h 
insulin shock upon the already existing cirailato'-r , 
collapse of diabetic acidosis is most unfortunate. Tfe 
prevention of such a catastrophe is another reasoif{t,rf('‘ 
giving glucose. We begin with small doses of .glueo.^e.-.'v 
and large doses, of insulin in the first few hours. 
soon as the blood sugar begins' to fall definitely ik •?', 
amount of insulin is diminished while, the- dosage ui Vb' 
glucose is increased. I believe that a large propc.rton . 
of diabetics who have been pulled through, acido-i.'.';?* 
succumb to shock in subsequent hypo.glycefnia which: 
has escaped recognition. If tlie hypoglycemia is ailcnvdl • .-if 
to -continue long enough, the liver again becomes.de- . 
glycogenated and the patient may revert to a state rf ' ;--. 
acidosis from the consequent starvation; It is our nis: " V;; 
tom to give about 25 gm. of glucose intravenously; in 
10 per cent solution with, about 50. units of -insulin Rs'.-.i 
soon as the patient is seen. After that glucose is'givcti 
at the rate of about 10 gm. per hour until thc’bW 
sugar begins to descend, when the rate’ is increased.. 
Large amounts of saline are also given.- This js'in- 
jected subcutaneously, not intravenously, for two'ras-. ,'i; 
ons. In the first place this avoids the danger, of cm- ',.; 
barrassing an impaired circulation; or. aggravating 
condition .by redudng the serum .protein.. Iforeovcr, ;.y 
the subcutaneous fluid serves, as an index of .the state . 
of the circulation. If the saline is not absorbed.froin;' ; ■ 
the subcutaneous rissues it may be inferred thab.th- 
circulation is not adequate and transfusion is indicated. - 

I have stated tlie arguments for the use of ghtco.-e, 
in diabetic acidosis in purely physiological term^. - 
shall refrain from illustrating these arguments mth 
case reports because this would be likely to reduce w 
discussion to the level of an experience meeting. - , 

Dr. Tolstoi: Thank you. Dr! Peters, for a most inkr- 
esting presentation. This paper is now-open or- , 
cussion. 


Dr. Root: Everj'one familiar with the , T I 

diabetes before the discoverj' of ' 

dernutrition and even starvation treafmmt retie ^ . . 
betes. Starvation reduces kelosis-m jn-'; 

lowers the total metabolism. The elTcct of, ^ Punian , 
diabetes is not at all the same as.m the ‘ . ■<: . 

being hecause of the difference in , inpiVin • 

Diabetic coma is due to relative or ab-^lute i^J, 
deficiency. It begins with hj-perglycemia .“j, ^ of in- ■; 
glycemia. Its course is due to the 
sulin in relation to total metabolic needs. _ , 

and coma are not relieved by the ^pdiabetk •, 

cose alone. The experiments of Mirsky, | . (.o-sSyf, ■ 
patients receiving insulin in' hospital ,w^ „enotir; , 

^ .. lit * nridOSlSt Gl<' 


amounts of .glucose without produemg 

■ ■ : of a diet 0} 

levels ‘of activity - 


be compared wfh the ‘breaking of a diet b} P . 


living outside the hospital on 
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unlike those in the hospital. Indeed, IVIirsky has been 
greatly misquoted by those who have used his observa- 
tions to support the idea that large amounts of glucose 
are needed in coma. Actually, Mirsky warned specifi- 
cally against the use of glucose in large amounts in pa- 
tients with diabetic coma because of the danger of pan- 
creatic exhaustion. . 


I know of no reason for Uie belief that increasing the 
blood sugar in diabetic coma increases carbohydrate utili- 
zation. Actually as the blood sugar rises and acidosis 
increases the. utilization of carbohydrate steadily dimin- 
ishes in coma. 

Much is said about the use of glucose in order to build 
up glycogen reserve in tlie liver but no real evidence 
exists that carbohydrate oxidation is dependent upon 
the level of glycogen storage in the liver. Actually in the 
slide shown the livers of two patients dying in coma are 
shown to be stuffed with glycogen. In each case glucose 
was given during coma in amounts greatly in excess of 
immediate caloric needs. Did tliis overfeeding with glu- 
cose and excess deposition of glycogen in the liver exert 
a harmful influence? Let us examine the liver of a nor- 
mal nonrdiabetic dog given excessive glucose intraven- 
ously in the laboratory of Astwood and Krayer of the 
Harvard Department of Pharmacologj'. This dog’s liver 
is also filled with glycogen and the dog died of liver fail- 
ure with jaundice, falling serum protein, prolonged pro- 
thrombin time and anuria. The dog received 1.8 grams 
glucose -per kilogram body weight per hour and died in 
TO hours. The dog thus received 7 calories in glucose per 
hour when he needed only 2 calories. Thus feeding glu- 
cose by vein at £. rate in excess of caloric needs will kill 
■even a normal animal. Is this tlie explanation of the 
harmful effect of excessive glucose administered beyond 
the hourly caloric’ needs of the patient in diabetic coma? 

Actually in diabetic coma the object of treatment is 
fo bring about oxidation of glucose so that carbohydrate 
oxidation, will take the place of the excessive fat oxida- 
tion and ketone foimation. Sufficient insulin must be 
given until the insulin resistance of acidosis has been 
overcome. Undoubtedly one of the effects of insulin is 
-to protect the liver. It may well he that the explanation 
for the disappearance of ketonuria and ketone bodies in 
the blood, as severe coma nears its fatal termination is 
due to liver failure and the consequent failure of the 
liver to permit ketone body formation. 

-Actually, Dr. Tolstoi, may I suggest tiiat it would be 
a topic of great interest if at next year's meeting of the 
ICew’ York Diabetes Association an attempt were made 
to present pathologic evidence of glycogen storage in 
the liver not only in relation to coma but to other phases 
of diabetes. 


Dr.' Allan Butler: I want to add one little bit of infor- 
mation as a person who is familiar with one of Dr. Root’s 
slides. It. comes from a patient whose case I was asked 
to discuss at a pathologi.cal conference (Hew England 
Journal of Medicine, November 9, 1944). I was aston- 
ished when the pathologist told me that this liver had 
considerable glycogen -because the patient had received 
only 100 ..grams of glucose in the 16 hours of therapj'. 
Moreover, he received this glucose after six hours of in- 
tensive insulin and hydration therapy and at a time 
when the urine contained no glucose but still contained 
acetone. T wonder ho-iv rhany other people in the audi- 
ence were also astonished to see a liver which contains 
that much glycogen rvhen only 100 grams of glucose had 
been given. The pathologist 'couldn't say that there vvas 
any damage to the liver cells as the result of excessive 
glucose. To suggest that such parenteral glucose or that 
the glj'cogeii in the liver was related to the death of- 
the patient seems totally unjustified. Moreover, to sug- 
’ gest a 'Similarity between this case and the experiments 
of Astwood, Flynn and Krayer on dogs is unw'arranted. 


Their dogs received glucose in excess of their caloric 
expenditures. This patient received but 100 gm. of glu-. 
cose or but 400 calories in 16 hours. 

Dr. "Wilflcr: 1 ha\-e no special comment to make. I 
can’t answer this question about glycogen as I don't know 
aiiidhing about it, I was interested in asking Dr. Peters • 
whether he thouglit that there might not be some other 
explanation of this effect on the tolerance, and of giving 
insulin even to normal people on sugar tolerance. ' Some 
of us have flirted with the idea too if you put any endo- 
crine organ to rest then if went to functional atrophy. 
In Toronto Best found that such a pancreas revealed a 
lowered content of insulin. How much bearing this has 
on the point Root mised I admit I, don’t know'. I w'as 
rather interested in Peters' suggestion that the diabetic ' 
developed a starvation diabetes on top of his ‘ insulin 
deficiency diabetes. I am not quite willing to accept that 
at once without thinking about it more. 

Dr. John: I think Root misquoted Peters and did not 
say what Peters actually said. If you get a patient in 
diabetic coma with a mai'ked hyperglj'cemia, if you 
would load him up with glucose you w’ould not.be con- • 
tributing anything to that patient’s progress — that isn’t 
what Peters said. Peters said, I think, that a patient , 
needs small doses of glucose plus high doses of insuUn, 
and not letting that patient go into hypoglycemia. Noth- 
ing more to, state except that it is all wrong to give such 
a patient large doses of glucose. I can’t see any sense 
in that — nobody can. Clinically Peters’ obsen’ations 
have certainly been proven. A patient who is dehydrated 
needs liquids intravenously. The answ'er to it is that 
with such treatment of diabetic coma the mortality has 
been low. 

Dr, Tolstoi: I should like to call on Dr. Peters for any 
rebuttal he might wish to make. 

Dr. Peters: I again apologize that I shoifid be taking 
more of Major j\Iirsky’s time. If I gave the impression 
that I believe insulin is unnecessary in diabetes, let me - 
remove that impression at once. The action of insulin 
is, however, conditioned by other metabolic factors. For • 
example, it has been proved by e.xperiment that a small 
amount of insulin with exercise -will do what only a 
large amount of insulin can do without exercise. Star- 
vation will make insulin less effective. Dr. Root stated 
that he never saw diabetic coma which originated from 
hypoglycemia. I could describe such cases if I had not 
promised to refrain from case reports. I think Dr. Root’s 
remarks about the quotation from Dr. Mirsky should be 
answered hy Dr. Mirsky. The reaction of the metabolic 
processes towards glucose derived from endogenous pro- 
tein differs from the reaction tow'ards preformed glucose. 
Dr. Best spoke about the fact that I attributed too much 
importance to the amount of glycogen in the liver. I w'as 
careful to say that the phenomenon of starvation diabetes 
is not directly connected with liver glycogen, but -with 
the fact that the animal is subsisting solely upon protein 
and fat. If an animal possesses the ability to bum car- 
bohydrate the rate of combustion can be influenced by 
other factors than insulin. If larger amounts of glucose 
are given, the amount of sugar burned increases, pro- 
vided the animal possesses some ability to burn sugar. 

As to the reports of the patients w'hose livers were 
presented on the screen by Dr. Root, I am left cold. One 
cannot say that because he disapproved the treatment 
that a patient received, the patient necessarily died as a 
result of this treatment. I see no reason to believe that 
the exprariments with the dog that he presented have 
aiiy relevance to the use of glucose in the treatment oL 
diabetic acidosis in man. I do not advocate drowning 
people w'ith glucose solution. The object is to restore 
liver, glycogen and to accelerate the combustion of car- 
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bohydrale. This may be done with relatively small 
amounts o£ glucose, of the order of 100 grams. Dr. Root 
mentioned that the diabetic animal cannot convert carbo- 
hydrate to fat. There is no reason to regard this as a 
distinct disability. The conversion of carbohydrate to 
fat requires the e.xpenditure of a certain amount of ener- 
gy which can be derived only from the combustion of 
part of the carbohydrate. Obviously the conversion can- 
not be elTected if the ability to burn carbohydrate is abro- 
gated; but can be resumed wlicn this ability is restored 
by the administration of insulin. 

Dr. Tolstoi: In view of the fact that there is a round 
table discussion coming up and some of the questions 
hear upon this topic, I think we will proceed with the 
program and possibly this subject will come up again 
later on. The next speaker has already been mentioned 
by Dr. Peters. He is Major I. Arthur Mirsky, who will 
speak on “What is the Cause of Diabetes Mellitus in 
Man?" 

Dr. Mirsky: My neck is away out and much as it has 
been chopped at, I am sure that that is nothing to what 
will happen after I get through with my paper. I said 
that I would be willing to tak« up a provocative subject 
■ for discussion as I was told that a battle, was what was 
wanted. 

“WHAT IS THE CAUSE OF DIABETES MEL- 
LITUS IN MAN?" 
h 

I. ARTHUR .MIRSKY, Major, M. C. 

'"puE EAJir:r,iAR .syndrome of diabetes mellitus in man 
is the resultant of a variety of metabolic distur- 
bances concerning which much is known. However, 
the initial abnormality which is responsible for the 
metabolic deviations, i. c., the primary cau.se, is un- 
known. It cannot be emphasized too much that the 
hypotheses which liave been developed thus far in e.\- 
planation of the pathogenesis of the syndrome in men 
are purely inferential and based upon observations of 
e.xperimental situations in animals. Species difler so 
much, that observations made in one species frequently 
do not apply to another species; the gap between man 
and any other animal is extremely large even when, 
judged on the basis of crude structure, let alone when 
compared from the functional point of view. 

Ever since 1788 when Cawley (1) reported his 
autopsy findings of pancreatic calculi in a patient dying 
of diabetus mellitus, the pancreas lias been associated 
in an etiologic sense with diabetes. The demonstration 
in 1889 by von Mering and Minkowski that complete 
pancreatectomy in the dog resulted in the production 
of a syndrome analogous to the diabetes of man lent 
further credence to the role of the pancreas. This 
seemed established in a decisive manner in 1922 when 
the brilliant observations of Banting and Best were 
reported (2). The prompt availability of insulin for 
clinical trial in man and the excellent therapeutic re- 
sponses which ensued seemed to leave little doubt that 
pancreatic insufficiency was responsible for the initia- 
tion of the diabetic syndrome in man. 

, The fact that insidin is equally efficacious in the 
treatment of both the diabetic human and the depan- 
creatized dog does not mean That man need have an 
inadequate pancreas. All it does indicate is that both 
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the patient and the dog need more insulin titan they 
are producing and consequently suggests that a relative 
or absolute iii.sufflciency of insulin is the main hor- 
monal defect in the patient with diabetes mellitus. This 
makes it ail the more important to realize that it is 
essential to distinguish between an insufficient pancreas 
and an in.sufficiency of insulin. 

An insufficiency of insulin can lie brought ateut 1) 
by a decrease in the pro<!uction of insulin or 2) by an 
increase in the utilization, de.struction or inactivation 
of insulin or 3) by I)Oth. The theory that is generally 
accepted today is that in human diabetes, the insulin 
insufficiency is brought alwut by a deficiency in insulin 
production. This thesis has been excellently developed 
recently l>y I.ukens (3). 

The focal point of the pancreatic insufficiency hy- 
pothesis is that the dialjetic human has inherited an in- 
adequacy with respect to the functional capacity of the 
Islets of Langerhans, i. e., his insulin reserve is in- 
adequate. Upon this inadequacy are superimposed in- 
herited or acquired factors which create so great a de- 
mand for insulin that an added strain is imposed on 
the Islets and they then fail. Insulin production is then 
diminished and the insulin insufficiency which ensues 
precipitates the mebalx)lic disturbances res|X)nsible for 
the syndrome of diabetes mellitus. 

Clinical observation and genetic analyses in man 
amply support the concept that a tendency to diabetes 
may be inherited. However, evidence is still lacking 
to decisively indicate that the inherited tendency to 
diabetes is related to the inheritance of a functionally 
inadequate pancreas. 

Differences in animal species have been presented as 
an index of varied inherited susceptibilities (3). Thus 
the dog is the only animal which resjxjnds to the injec- 
tion of anterior pituitary extracts with the production 
of a permanent diabetes; other species do not do so 
unle.ss a partial pancreatectomy lias been performed 
before the injections are started. Consequently, it has 
been stated that the dog has inherited a relatively small- 
er insulin reserve than the cat or rat, for e.xample, and 
for that reason it responds so easily to diabetogenic 
c.xtracts which presumably increase the demand tor 
insulin production. 

A’'oung’s more recent observations (4) lead us to 
question this type of argument. He found tliat during 
the period of natural growth in the puppy, the adminis- 
tration of a pituitary extract which is diabetogenic in 
the adult animal leads not to diabetes but only to 
growth. When, however, the puppy has reached adult- 
hood under continuous pituitary treatment, it became 
diabetic. Estimations of the amount of insulin which 
the pups must have been producing to counteract the 
diatietogenic action of the extracts reaches phenomenal 
levels. Surely if the diabetes that results in the adult 
dog when treated with pituitary extracts is due to a 
relatively functionally inadequate pancreas, the puppy’s 
pancreas should be at; least as capable of failure, if not 
more so. 

There are species, like the duck, for example, which 
have pancreases capable of manufacturing insulin as 
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-indicated by tlieir insulin content, and yet -when these 
glands are removed (5) or the islets destroyed . with 
alloxan (6) diabetes does not follow. Nor docs the 
administration of pituitary and other glandular e.\tracts 
to sucli depancreatized ducks, produce diabetes. Does 
this mean that the duck has inherited a poor pancreas 
or poor pituitart' or does it mean that the duck has in- 
herited an.ihcreased resistance to diabetes in the fonn 
of some . mechanism whereby carbohydrates can be 
utilized w’th or without the mediation of insulin ? The 
-fact that glucose degradation and oxidation can take 
-place without the mediation of insulin in cell-free ex- 
tracts and in some systems consisting solely of suitable 
substrates, enzymes and their co-factors, without the 
benefit of insulin, supports the possibilit}’ that similar 
phenomena may occur “in vivo’’ in some species. 

Too many unknown factors still e.xist and until they 
are idenrified and their functions clarified, blaming tlie 
predisposition to diabetes in man on the inheritance of 
a pancreas which has inadequate reserves may be mere- 
ly a convenient oversimplification. 

-Experimental permanent diabetes in the dog has been 
■ the main source of data upon which the pancreatic in- 
sufficiency concept is based. Tliis type of diabetes has 
been produced by four procedures : 1 ) by the remov- 
al of more than 4/5 to 9/16 of the pancreas; 2) by 
the removal of a suffidently large proportion of the 
pancreas and subsequently permitting the ingestion of 
an e.xcess diet; 3) by the injection of crude saline ex- 
tracts of tlie anterior pituitaiy' into suitable animals; 
and 4) by die injection of allo.xan. 

Removal of the whole pancreas results in the de- 
velopment of diabetes in most species. If more than 
15%. of the pancreas is left intact, diabetes may not 
occur. However, if less than that amount is left, dia- 
betes will usually occur because the remnant will un- 
dergo degeneration. One cannot OA-eremphasize that 
from 80-95% of the pancreas must be removed or 
destroyed before diabetes will ensue in the dog or cat. 

Alloxan diabetes is analogous to that produced by 
total pancreatectomy since alloxan acts by producing a 
rapid, progressive degeneration and necrosis of the 
beta cells of the Islets. Alloxan is an Islet toxin and 
as yet has not been demonstrated to be a factor in the 
production of human diabetes (7). 

, A third form of experimental diabetes is that which 
occurs when the partially depancreatized dog is given 
a liberal diet. Homans (8), and especiall)' F. M. Al- 
len (9), showed that removal of a large part of the 
pancreas in dogs led to diabetes if the dogs tvere not 
put on a relatively restricted diet. Usually, hydropic 
degeneration of the beta cells of the Islets of Langer- 
hans developed and subsequently atrophied. Allen at- 
tributed these changes in tlie Islets to exhaustion as a 
result of overwork since he could demonstrate that the 
administration . of a restricted diet prevented the de- 
velopment of liydropic degeneration and the associated 
- diabetes. ' .'\f ter insulin became available, Copp and 
Barclay (10) and Bowie (11) confirmed the overwork 
hj’potliesis when the\' found that treatment with insulin 
; prevented or alleviated the degenerative changes in the 


pancreatic fragment in such partially depancreatized . . ' 
dogs. 

More recently Haist and Best (12) found that when ' ? 
a portion of the pancreas was removed from dogs and > 
the animals did not become diabetic, the concentration ; , 

of insulin in the remnant remained within nonfuil ; 
limits. Wiere sufficient pancreas was removed so that 
the animals did become diabetic, the insulin concentra- 
tion in the remnant fell markedly. Which came first;- ' , y 
the hj-perglycemia or the fall in insulin content of the ' 
pancreas? Lukens believes tliat it is the hyperglycemia 
and not the insulin content of the pancreas which is the , 
factor responsible for the development of Islet lesions. 

In other words. Islet lesions and insulin impoverish- ' . . 
ment occur in partially depancreatized only after hy- . : 

perglycemia has developed. However, Best and his co- 
workers present the possibilit)- that the amount of cir- - 
dilating insulin may be the decisive factor in deter- ’ ' 
mining Islet activity. . ; 

That the amount of circulating insulin may be the > ■ 
decisive factor controlling the production and secretion ' 
of insulin by the pancreas is suggested by a number. , 
of phenomena. Thus the administration of e.xogenous . , ' 
insulin results in a decrease in tlie production of in- 
.sulin by the pancreas (12) just as the administra- ■ 
tion of corticosteroids will diminish adrenal cortical 
activities. Further, permanent diabetes mellitus can ' , 

be produced in the partially depancreatized dog by the 
persistent administration of insulin which so inhibits • 
the endogenous production of insulin by the pancreatic . 
remnant that a “disuse atrophy” results (13). Hyper-.. ■■ . 
glj'cemia plays no role in this phenomenon. Accord- . 
'•"■ffh*. it can be postulated that if the circulating insulin ' 
be diminished for one reason or another, the pancreas 
would have to increase its secretion in order to main- 
tain the insulin concentration of the blood and upon •? 
failing to do so, h 3 q)ergh-cemia would result. Hence 
it is quite possible that hj’perglycemia is the result 
rather than the cause of Islet degeneration. Moreover, 
it must be noted that Allen found that keeping the , 
blood sugar at normal levels or below by the adminis- 
tration of phlorrhizin did not prevent the development 
of the degenerative changes in the pancreas. This is ' 
not in accord with the more recent studies of Lukens 
and his co-workers. 


The diabetes that is produced by the injection of ex- • 
tracts of the anterior pituitary has been studied ex- " • 
tensively in recent years. That the injection of an ' ' 
e.xtract of the anterior pituitary gland will produce , ’ 
hyperglycemia and glycosuria has been known since > 
1927 but the significance of these findings were not ■ 
generally appreciated until Young demonstrated con- 
clusively in 1937 (14) that if the course of injection ' 
of anterior pituitary e.xtracts was sufficiently severe '■ 
and prolonged, diabetes persisted indefinitely after the ' 
injections were discontinued. Shortly thereafter it rvas ■ ’ ' 
established that the pancreases of these permanently V 
diabetic animals contained fewer than normal Islets - 

Sk". beta ■ ' 

cells was almost complete. 

• Best and his colleagues (12) in a series of papers, ,". ' 
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reported on their findings that the insulin content of 
the pancreas of such permanently diabetic dog was 
extremely low, that during the course of the injection 
of anterior pituitary extracts, and before the diabetic 
state had become permanent, there was a progressive 
reduction in the insulin content of the pancreas. This 
reduction in insulin content paralleled the progressive 
degranulation of tlie beta cells of the Islets of Langer- 
hans. The degranulation was followed b}- h 3 'dropic 
degeneration of the beta cells. 

Accordingly, the Islet changes in the pituitary-injec- 
ted dog closely resemble those found in partially de- 
pancreatized animals. Also, the reduction in the insulin 
concentration in the pancreatic remnant of the partially 
depancreatizcd animals is similar to the change in the 
insulin level found in the pancreas of animals receiving 
injections of anterior pituitary’ extracts. In both in- 
stances, overwork and subsequent exhaustion is be- 
lieved to be the cause of the changes. 

Best, Campbell and Haist report an interesting invert 
relationship between the fasting blood sugar level and 
the concentration of insulin in the pancreas of the 
pituitary injected dog. When the injections of the 
extract were discontinued the blood sugar fell rather 
quickly to the normal value, but the insulin content of 
the pancreas remained low until after the normal blood 
sugar level was restored. These findings seem to sug- 
gest that the blood sugar level is the cause of the Islet 
changes rather than the reverse. However, Haist (12) 
emphasizes the fact that the experiments are not con- 
clusive in this regard and tliat the authors do not 
assume that the hyperglycemia is the main factor, 
since diabetogenic pituitary extracts have profound 
e.xtra-pancreatic effects (15), and that the concentra- 
tion of insulin in the circulation may still be the de- 
cisive factor. 

The studies of Lukens, Dohan and Wolcott (16) 
lend support to the view that the pancreatic damage 
which follows pituitarj’ treatment is associated with 
the hj'perglycemia induced by the extracts. The}- dem- 
onstrated that the hydropic degeneration consequent 
to the administration of pituitar}’ extract could be pre- 
vented if hj'perglycemia is first prevented bj- the ad- 
ministration of insulin or phlorrhizin. Lukens believes 
tliat the wxight of evidence appears to support the con- 
cept that the level of blood glucose is a factor of prime 
importance in the pathogenesis of both forms of ex- 
perimental diabetes and that hj'dropic degeneration oc- 
curs onlj' after hj’perglj’cemia has been produced. 
However it is important to note that Houssaj' (17) 
could not produce the pancreatic changes bj’ keeping 
the blood sugar elevated by means of a constant injec- 
tion of glucose. Further, the administration of phlorr- 
hizin to dog.s (18) and man (19) has lieen shown to 
aggravate rather than ameliorate diabetes. 

. It is also important to note again that the injection 
of pituitary extracts will produce diabetes through 
pancreatic damage only in dogs. Other species do not 
respond in a similar manner unless they have been 
partialh' depancreatizcd. Furtlier, in many species, 
e.g., the rat, the same pituitary extract rollick is dia~ 


betogenic in the dog stimulates the pancreas to the 
production of greater amounts of insulin. Little evi- 
dence exists as to where man fits in, since injections of 
anterior pituitary extracts have generally been ineffec- 
tive. 

It is evident from the preceding that pituitarj- dia- 
betes is in many respects identical with experimental 
pancreatic diabetes. However, important differences 
do exist (e.g., an increased insulin resistance in the 
former) and are usually disregarded by those who ad- 
vocate the hypothesis that hj-perglycemia is of prime 
importance in the development of experimental dia- 
betes and the associated pancreatic lesions. These dif- 
ferences will be considered later. 

How do the studies on experimental diabetes apply 
to human diabetes? Obviously' if the concept that hu- 
man diabetes is solely’ the result of pancreatic insuffi- 
ciency, be it due to direct or indirect causes, one must 
expect to find extensive pancreatic damage. Further, 
if the pancreatic insufficiencj' results from hj’perglv- 
cemia consequent to overeating or the presence of en- 
docrinopathies, the pancreatic lesions should be pri- 
marily' hydropic degeneration in character since that is 
the characteristic lesion yvhich occurs in e-xperimental 
diabetes. 

The question of the relation of Islet lesions to dia- 
betes has been the subject of numerous studies for a 
long time. In Warren’s oyvn series of 271 diabetics, he 
found that 25.5% shoyved no morphologic abnormalitj’ 
(20). Another 25.5% showed a fibrosis of the beta 
ceils of yvhich only 2.9% shoyved marked changes. 
Hj’alinization yvas present in 37.8% of the cases, being 
yveli yvorked in 15.5%. Hydropic degeneration yvas 
present in onlj’ 5.5% of the cases. It is noteworthy 
that onlj’ 24% of the cases showed considerable damage 
and that the characteristic lesion of the experimentallj' 
induced pancreatic insufficiencj’ yvas relativelj’ rare. 
The most prevalent lesion yyas hj-alinization of the 
Islets. 

It might be stated that hj’dropic degeneration is an 
evanescent lesion and therebj’ e.xplain its raritj’ in man. 
That might be the case if therapy resulted in cure, but 
cannot be proposed yvhen the patient dies yvith active 
diabetes and yvhen suffident atrophy to account for the 
lesion is not found. 

The postmortem diagnosis of diabetes mellitus has 
in the past been dependent primarilj’ upon the demon- 
stration of hj’alinization of the Islets of Langerhans, 
and until 1904 that yvas considered a specific change of 
diabetes mellitus. Since then, hoyvever, it has been 
demonstrated bj’ numerous observers that hj’aline de- 
generation occurs in non-diabetics, and is not pathog- 
nomonic of diabetes. 

Gellerstedt (21) found that of 1 10 consecutive post- 
mortem examinations of patients aged 50 to 90 j’ears, 
46.3% had hj’aline degeneration of the Islets. Onlj' 
three of these yvere diabetic In a studv’ of 200 pan- 
creases from individuals of from 72 hours to 87 j’ears 
of age, Arej' (22) noted hj-aline degeneration in the 
pancreas of 16.6% of 114 non-diabetics older than 50 
years and no degeneration in 34 cases under that age. 
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,71.7% of 46 diabetics over . 50 years of age revealed 
:/ lesions ivhife 50% of 6 diabetics under that age showed 
.similar lesionsi . . ' 

, ' ■ Arey emphasizes that one must consider the possibil- 

, . ; ity that hyaline deposits are entirely independent of the 
' diabetes; since they' are niore frequent in the older 
aged groups. One factor that diabetics and old people 
. have in common is vascular disease, which in turn, is 
hnown to be far more severe in diabetics than in non- 
diabedc patients of die same age. As yet there is very 
; little evidence that the vascular diseases found in dia- 
. betics are due to lade of insulin. Modern therapy lias 
not reduced the incidence of vascular disease sufR- 

■ .cientlylo suggest that possibility. It is just as probable 
- that tliese vascular diseases are associated diseases rath- 

; , er than complications of diabetes. Therefore, it is possi- 
hie that hyalinization of the Islets is not dependent upon 
. . the diabetes, but is merely a senile change depending 
upon vascular disease, and, therefore, accentuated by 
one of the concomitants of diabetes. The fact that hy- 
alin deposits are less frequent in young diabetics than 
in old diabetics favors this view. 

. In a recent study on intercapillary glomeruloscler- 
osis in diabetes, Laipply, Eitzes and Dutra (23) noted 
that 63.7% of their diabetic padents had this renal 
-lesion, while hyalinization of the Islets of Langerhans 
was found in 63.1%. Thus, intercapillary glomerulo- 

- ■ ' sclerosis Avas just as common as hyalinization of the 

pancreatic Islets of patients ivho had diabetes mellitus. 

■ On tlie other hand, glomerular lesions occurred only 
. in 2.4% of non-diabetics while slight hyalinization .of 

the pancreatic Islets ivas present in 13%. From their 

■ data the authors indicated that intcrcapUlary glomcr- 
■■ tilosclerosis is a more specific anatomic lesion in dia- 
betes than is hyaliniaation of the Islets of Langerhans! 

, ■ Should it be regarded of etiologic significance in the 
pathogenesis of human diabetes especially in view of 
Reinecke’s (24) obserintions that the kidney can make 
glucose? 

. Scott and Fisher (25) found that the insulin con- 
tent of the pancreas in 14 non-diabetic human subjects 

- average 1.7 units per gram of pancreas. In 18 diabetics 
-the insulin concentration averaged slightly less than 

, : 0,4 units per gram of pancreas, i.e., about 25% of nor- 
mal. However, careful analysis of their data reveals 
that while the nonnal subjects consisted chiefly of- indi- 

■ viduals who were killed by accidents, the diaberic group 
consisted of patients who died in consequence of a I'ar- 
iety of complications, such as anuria, pneumonia, coma 

' . and chrome myocarditis. Obviously comparison be- 
tween the groups is not justified in view of the rela- 
fively debilitated state of the diabetics which in itself 

■ would reduce the insulin content and cause a reduction 
in the granulation of the beta cells of the Islets as may' 
be inferred from Best’s studies. In spite of this criti- 

' cism, it is interesting to note that one severe diabetic’s 
•; pancreas. had an insulin content of 1.9 units per gram! 
In a recent discussion Joslin stated that “to prove 
’ that trauma causes diabetes one must show that the 
pancreas is gravely injured, in fact, at least 4/5 de- 
probably 9/10“ (20).' Surely this must be 


true also for spontaneous diabetes in man. Yet most 
authors attribute human diabetes solely to pancreatic , ' 

insufiidency although it is obvious from morphologic 
studies and even insulin assay's of pancreases from 
diabetics that destruction of over 80% of the pancreas . 
is a rarity in the human. Some go to such e.Ktremes 
as to imply that glucose will so rapidly e.xhaust the 
pancreas tliat complete insufficiency and even death 
can be induced in ffiabetic coma by the injection of as , ' 
little as 100 grams of glucose (27). 

The fact that about 25 per cent of diabetics show no 
morphologic damage in the pancreas and that a severe , . . 

diabetic may have a high insulin concentration in the 
pancreas is too readily forgotten. If diabetes in man 
is due to pancreatic insufficiency' alone, why are there 
any diabedcs with a normal pancreas ? Further, one 
might ask as to why the pancreas from acromegalic 
diabetics may shoiv evidences of an increased insulin 
production as indicated by hyperplastic Islets instead 'i 
of the hydropic degeneration noted in the Islets of . . ^ 
anterior pituitary treated dogs (28). 

The crucial blow to the pancreatic insufficiency 
theory comes from the recent publications on the dia- - . 

betes that ensues in consequence of complete pan- 
createctomy' in man. Rockey (29) studied a man whose 
carcinomatous pancreas he had removed and who sur- , 

Hved 15 days. During this period the patient received •, 
150 gm. of glucose daily' and his glycosuria could be , 
controlled with 27 units of insulin. At autopsy, a very 
small amount of pancreatic tissue Avas found, but not ' 
enough to have kept him from being analogous to the - - 
completely depancreatized dog. Brunschwig (30) de- ,' ■? 
scribed a similar case in Avhich almost as little tissue • 
remained. His patient has sun'iA'ed two and one-half 
years Avithout clinical eAudence of diabetes. Priestley's 
patient Avho recovered from total pancreatectomy' de- - 
A'eloped diabetes Avhich Avas controlled by' 30 units of 
insulin daily (31). More recently Goldner and Clark 
(32) reported tAA'o cases A\'ho underwent total pan- - 
createctomy', one of Avhich died on the 11th day from. , 
gastric hemorrhage and the other on the 10th day from 
hepatorenal failure and uremia. One patient Avas main- 
tained Avith about 50 units of insulin and a daily glu- . 
cose intake of 150 to 200 grams, and the other re- 
quired 40 units of insulin daily with a glucose intake 
of from 150 to 200 grams. These experiences witli- 
depancreatized man rcA'eal that they require less in- 
sulin and are more sensitiA'e to insulin than are many 
human diabetics. 

From tlie preceding analysis it may be noted that 
although experimental diabetes mellitus occurs onlv , - , 
AA'hen over 4/5 of the pancreas is destroyed, the pan- ■ 
creas from human diabetics usually ' shows either no 
abnormality Avhatsoever or much less than SO per cent - ' 
destruebon ; that although the histologic lesion assoc- 
iated Avith experimental diabetes is a hydropic degen- ■ - 
eration, only about 5 per cent of human diabetic pan- - 
creases .have this lesion; that although dogs develop 
hydropic degeneration of the pancreas after extensive ' ' . ' 
anterior pituitap' injections, human diabetic subjects ' ^ 

AA-ith. hyperpituitarism, generally do not reveal such :• 
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iesioiis; that altiiough pancreatectomy produces dia- 
betes in iiiah, much , less insulin is rerjuired for the 
maintenance of such patients lhati could he anticipated 
from the amounts necessary in clinical diabetes. 

, To these considerations can he adfled a number of 
. quc.stions ryhich liare hitherto received no adequate 
explanation. Wliy should a human diabetic ever need 
, more insulin than his pancreas is aitparcntly capable 
of producing? Why does the human dial>ctic ever be- 
come so resistaiit to the action of insulin that fantastic 
quantities nmst he administered in order to elicit a 
physiologic effect? Why is obesity .<-0 frequent in the 
early history of the diabetic? Why should an infection 
apparently increase the demand for insulin in the dia- 
betic v.-ho is already receiving large quantities of exo- 
genous insulin? These and other questions cannot lx; 
answered ftdly on the basis of the pancreinic insuffi- 
ciency concept. Thus, for example, the obese patient 
who later becomes a diabetic may show no liypergty- 
cemia until hi.s di.seasc appears and consetiuently hy- 
perglycemia cannot he blamed for the subsequent syn- 
drome. Further, the dcpancreatized dog will require 
. an increased amount of insulin in tlic presence of in- 
. fection, a piienomenon which cannot f>c attributed to 
• a dccrca.se in insulin production (33). .All tliese con- 
siderations do not support the hypothe.sis that human 
diabetes is due solely to the inheritance of a pancreas 
which has an inadequate reserve capacity and therefore 
breaks down under stre.ss. The only conclusion that 
can be made from the facts discussed is tliat insulin in- 
sufficiency, not pancreatic insufficiency, is the cause of 
diabetes mellitus in man. 

, ■ In order to e.xplain the various phenomena referable 
■ to the etiology of diabetes in man. one must spectilalc 
about possibilities which arc still unknown, a ]3roccdure 
which is subject to justifiable criticism. Thus, one 
can posffilatc that an insufficiency of insulin may ensue 
/whenever the rate at which it is used up by the tissue 
exceeds the rate at which it is secreted by the pancreas. 
This may he accomplished by 1) an increased demand 
consequent to those unknow-n chemical jihcnomenn for 
•whicli insulin is essential “in Aavo.” 2) an excessive 
rate of insulin destruction, and 3) an inactivation of 
-insulin Consequent to the development of specific anti- 
bodies or other insulin antagonists. Since these arc 
very few facts relative to this hypothesis, we shall re- 
strict our discussion to some pertinent examples. 

- The precise role played by insulin is a total mystcr)’. 
It is suspected that insulin plays some part in the inter- 
relationship l)etween carbohydrate and pho.spliorus me- 
tabolism in that it may have something to do indirectly 
with pyruvate oxidation. Whatever its precise chemical 
participation may he, it is obvious that insulin is de- 
stroyed concomitant with or subsequent to its action. 
Flence, it can be postulated that with an increase in the 
■turnover of various substrates and particularly carbo- 
hydrate, an increase in the rate at which insulin is 
used up will ensue, and therefore, an increase in the 
necessity for more insulin will follow. In other words, 
an increase in the utilization of carbohydrates either 


for storage, oxidation of conversion to faf -.yi!! 'rej-'l' 
in an increased demand for insulin.- ' ' 

Wiien appetite is so affected that an orce-ssive ifitaH ' 
of fooel^ results, it is probable that an increased utiliza- 
tion of insulin takes place as is indicated by the diah-tei; 
■which occurs in tlse p.artially dqjancreatized -dog aal ’ 
the increased concentration of insulin , in the paiicrfe: 
of the carI>ohycirate fed rat. Tne norhuil human ranA 
creas can compen.^ate adequately for this increased* de- ■' 
mand by producing more insulin. It is even quite prol)-":: 
able that periods of overcompensatinn may occur tntli 
a resultant temy/oniry hypoglycemia and conieque-m 
further. increase in ajrpetite, thereby initiating a vjdGus 
cycle. However, when the compensatoiy. increase in ; 
insulin production and sc-cretion by the pancrea,? has 
reached a ma.xinnun and begins to lag k-hind the .m.te . 
of insulin utUization. a relative insulin insufhriEncy . . 
will ensue. Decreasing the food intake will decrease 
the insulin demands and consequently result in a di~ 
apjicarance of the relative sn-sufficiency. The eldchlv ? 
obese patients with hyperglycemia who become r.ontnl ■ 
when they are put on reduction diets belong in thh • ' 
category as do also ibe o!>ese individuals who dtveka 
hypoglycemm. six hours after the fngestfdn of rarfo-' 
hydrate. It is not necessary to t-wslulate an ahnornEl . 
pancreas in explanation of such cases. 

The ohsetwation that puppies grow rajridly when in- 
jcctecl with extracts of the anterior pifuitarr' that are' 
diabetogenic fn adult clogs siipports tlie above. .Appar- , 
cntly, in the young dog. tire increased demands for in- ■ 
sulin consequent to the stimulation of grotrth. e.g.. for- 
nitrogen storage, are adequately compensated by an in-- ^ 
creased insulin production by tlie pancreas. Only when ' , 
the animal has become adult and his total raetabohe 
area accordingly increased, does extra stimulation o! 
insulin demands result in insulin insufncienc)' and, in 
the dog, pancreatic e.xhnusfion. In the intact rat, horn- . 
ever, pancreatic cxhntislion does not ensue u{X)h nun- 
lar tre.atnient in .spite of the fact that alt evidence oi •: 
an increase in insuHti production can be demoitstrated, 
Tliat this is proliably tnie for man is indicated by the 
rarity witli which acrom^aly is assodated «itb dw- 
betes and by the fact that the pancreas of diatefic aero- ■ 
mcgalics may show signs of increased activity rather 
than degeneration (28). Similarly, histologic - 

tions of increased Islet activity has been observed m 
non-diabetic obese subjects (34). . - • 

It is of interest to note also that rats made obese m 
consequence of hypothalamic damage, show firs., an , 
increase in appetite, followed by an increased , 

of food, obesity and eventually transient glycosuria- . 
To our knowledge, pancreatic damage or insufficienc} 
has not been demonstrated in such animals. ^ , 

In contemplating the reason why obesity so r® - 
quently precedes tlie development of diabetes 
one must remember that the obesitv^ is due to n r a i . 
excessive intake which is in turn preceded 
crease in appetite.. Instead of obesity being r^ar - . 

as an etiologic factor in tlie genesis of 
quite possible that it is really that phase of ^ 

whidi an increased rate of insulin utilization or oes . 
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■ tion is adequately compensated for by the pancreas 
. ■ (i.e.. compensated diabetes). lii those instances where 
the rate of insulin utilization continues to be e.xce.«sive 
• ' and beyond the capacity of tlie pancreas to produce 
insulin, diabetes will, become apparent. 

When Banting and Best isolated insulin they also 
discovered that insulin was extremely susceptible to the 
. proteoh’tic action of trvqisin. This was soon confirmed 
'.by many investigators and is regarded as the chief 
■' reason that- insulin is ineffective by mouth. Epstein 
and Rosenthal (35) reported that trypsin could in- 
actirate insulin without destroying it and presented 
erddcnce that the inactivation of insulin could occur 
“in \-ivo.’' Scott repeated some of Epstein’s work and 
.. pointed out that both destruction and inactivation by 
tr\psin could ocair and that the inactivation was an 
• absorption phenomenon. Subsequently it was established 
that practically all known proteolytic enzymes can de- 
stroy insulin. . 

Studies on the effect of tlie injection of trj psin and 
' other pancreatic proteinases in animals have not yield- 
ed consistent evidence that a diahetic-like state can In; 

. induced thereby. Buckley (37) did note that the in- 
. jection of trypsin in rabbits produced byperglycemia 
and inhibited the action of insulin but Weinglass and 
Tagnon (38) could not demonstrate a similar phe- 
nomenon after the injection of chymotrypsin. 

•Insulin i.s a protein and is destroyed fairly rapidly 
; ■ after its administration. It is apparent, therefore, that 
ordinarily insulin is destroyed in the tissues through 
the action of one or all of the various proteinases 
which arc normal constituents of cells. Hence it is 
possible that the lack of positive results noted by some 
investigators after trypsin or chymotrypsin injection 
, rnay.be obviated if some of the intracellular proteinases 
were administered instead of the pancreatic proteina.sc,s. 

That proteinases other than trypsin or chymotrypsin 
may play an important role in carbohydrate metabolism 
can be inferred from the studies of Cori and Green 
(39). They demonstrated that phosphorylase. an en- 
zyme which is essential for the formation of glycogen 
from hexose-l-pho.sphate e.xists in two fonns; an ac- 
tive form, phosphor}-lase a, and an inactive form, j)hos- 
phorj-Iase They demonstrated also that muscle and 
other tissues contain an enzyme which converts the ac- 
tive phosphorjdase a to the inactive phosphorylase Ik 
This enzyme is referred to as PR enzyme and l)ehaves 
. like a proteinase. They found that rvhen muscle is 
' stimulated the rate of tlie conversion of phosphor^dasc 
• a is increased indicating an “in vivo” action of the PR 
enz^’nie. 'The effect of such an enzyme would strongly 
influence the formation and breakdown of glycogen and 
may have some important relation to the action of 
insulin. 

If it be acknowledged that insulin is clestroyed by 
the tissue proteinases then it would follow that any 
phenomenon which results in an increase in free pro- 
teolytic enz.)-mes would also be a.ssociated with an in- 
, creased destniction of insulin. Further, it would be 
anticipated that such situations would also he associated 
■■ . -with other cHdences .of increased proteolysis such as 


an increase in protein catabolism. That such is the case 
mav be seen in infections, trauma, anoxia, fevers.' hy- 
perthvroiclism, anterior pituitary treated animals and ' 
human diabetics. In all these instances there is both a' 
decreased carbohydrate tolerance, and an increased pro- 
tein catabolism. Thus, if there is an insulin insufficien-. 
c,y present because of an excessive destruction of in- 
sulin. tlie development of an infection and the conse- 
quent release of more proteolytic enzymes from injured 
cells would increase further the rate of insulin destruc- . 
tion and result in what we could cal! “insulin re.sis-. 
tancc.” 

Along^ such lines uvis Minkowski’s suggestion (40) 
that diabetic patients do poorly during infection be- 
cause of an increase in proteolytic enzymes in the blood. 
Presiunahly, these enzj-mes originate in the cells dam- 
aged by the infection. .-Vtiempts to prove this hypothesis 
ha\-e been made ly man}' workers, some of which dem- 
onstrated tlia*- blood serum or pus from patients with 
purulent infections inliibits insulin. Thus, Karelifz 
1 41 ) observed that normal blood plasma or cells can 
inhibit insulin, tliat diabetic blood docs so more effec- 
tivelv than does normal blood and that the inhibitorv 
effect is enhanced by the presence of infection. Other 
investigators have not been able to obtain consistent 
results. 

The administration of anterior pituitary extracts to 
normal or “jntuitary diabetic” dogs results in the devel-.. 
opment of insulin-insensitivity or resistance. In other- 
word.s, wliile tlie depancreatized dog is relatively sen- 
sitive to insulin, the dog in which dial)etes is induced . 
by pituitary injections is relatively insensitive. Fur- 
thermore, the administration of an anterior pituitary, 
extract to the dcjiancreatized dog also induces an in- 
sulin “resistance" in spite of the fact that there is no 
pancreas that can be impaired further. It has been 
suggested tliat these effects of anterior pituitary ex- 
tracts m.ay be due to tlie injection of some specific anti-, 
insulin hormone. However it lias not been established 
as yet that such extracts do not contain proteinases ’ 
wliicli are capalile of destroying insulin or that they do 
not increase tlie availability of iiitraceilnlar proteinases 
in consequence of tlieir ability to induce an augmented 
protein cataliolism in the peripheral tissues (15). 

It is true tliat some investigators have been able to 
demonstrate anti-insulin .substances in the blood of pa- 
tients with insulin-re.sistant diabetes, but many more 
have been unable to do so. Although the effect of an- 
terior pituitary extracts may be due to the presence or' 
formation or specific insulin inhibitors it is possible to 
explain all the effects of these extracts on the hypothe- 
.‘••is that tliey supply or produce an increased amount 
of free proteinases which destroys insulin and thereby 
induces a compensatory increase in insulin production. 

It is now fairly well e.stablished that insulin is capable 
of acting as an antigen and can induce the production 
of insulin-antibodies. Such antihodte.s have been dem- 
onstrated ill animals (42) and in some insulin resis- 
tant human diabetics (43). Hence it is obvious that an 
insulin insufficiency may ensue if such antibodies arc 
produced in excessive quantities. 
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With the preceding, tlie thesis has been developed 
that the metabolic syndrome of diabetes niellinis in 
man is due to an insufficiency of insulin vhich is due 
only rare!}- to a decreased production of insulin by an 
inadequate pancreas. It is proposed tliat in most in- 
stances of human diabetes there is an increased utili- 
sation, destruction or inhibition of insulin by tissue 
proteinases or insulin antagonists which results in a 
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decrease in the concentration of circulating inixifm. 
The pancreatic abnonnalities noted in some diabeth 
subjects are attributed in part to insulin insufiiciencr 
and in part to those unknown factors which are respon- 
sible for the extremely common associated renal and 
vascular changes. Finally, it is apparent that the cause 
of diabetes mellitus in man is unknown, 
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Dr. Tolstoi: I regret that I have to terminate Dr. Mir- 
sky's paper, but we still have some verj* interesting items 
on the program and we must proceed. Dr. Best’s name 
has been mentioned so often tonight that I tvant to intro- 
duce him to you now and ask him to start the discussion. 

Dr, Best: I would like to make a few comments on Pro- 
fessor Paters' presentation and on the papers deh'vered 
by Dr. Root and Dr. Mirsky. 

Low liver glycogen and excellent combustion of sugar 
are not incompatible in experimental animals. One of 
the main actions of insulin ivhen carbohj’drate is given 
in the normal animal is to store glycogen in the muscles. 
The liver glycogen may be decreased. Diets rich in car- 
bohydrate in the normal animal or similar diets plus 
insulin in diabetic animals, may produce large depositions 
of glycogen in the liver without obvious interference with 
the function of this organ. 

In commentmg on Dr. Mirsky’s paper — it is well 
knovvn that the stan’alion treatment used before insulin 
was available, did jirevent coma. Under those circum- 
stances very little fat would be available in the tissues. 
We know that there is a tremendous rush of fat from the 
depots to the liver in diabetes. If there is no fat available 
there will be less ketosis and less tendency to coma. The 
return of liver fat to tlie depots when you give insulin 
to a diabetic animal — the disappearance of the fatty 
liver — is a striking phenomenon. This is a part of the 
mechanism by ivhich insulin decreases ketosis. 

Some diabetic patients come to autopsy with an atro- 
phied pancreas and verj' few islet cells. There is good 


evidence that under certain circumstances these patients 
die with verj- little mechanism left for the production of 
insulin. We should not lose sight of this fact in spite of 
the normal appearance of the pancreas in many diahec.cs 
We know lifUe about the facts of the mechanism of the 
action of insulin. In the study of the action of most hor- 
mones, we find ourselves too near the bord* 3 rlinc of our 
•know’ledge of chemistry and physiology. With ne\v iveap- 
ons at hand a groat deal more will be learned after v 
war. There ivill be a new impetus for medical researcn* 


Dr. Tolstoi: We ivill noiv proceed to the questions tha! 
have been submitted to the Panel on the ^ 

consisting of tlie members of the Council of the ^ , 
can Diabetes Association who have had their ^ 
meeting in the City this afternoon. None of these q 
tions have been reiiearsed. The 
what thej’ will be called upon to answer. Replies, 
fore, are all ejrtempoi-aneous. 

Question No. 1: “In diabetic coma, should^insulm he 
administered intravenously or subcutaneously. 


Dr. Woodyatt: I can’t give any specific data 
lutinely I depend on subcutaneous o{ 

a early days wlren we compared the bvo mefh ^ 
ministration, didn’t tod any definite adi 


more. 

Dr. Best; I can speak only as a physiologtel. 
my way, I would give it intravenously as then 


If I had 
j-ou are 
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sure that it w-iil be absorbed completely; this, of course, 
ismot.a cbmcal answer.' 

Dr. Wilder: I have notliing.to add to what has been 
said. We frequently do when making a salt solution and 
glucose, add the insulin to what is running through the 
veins, so often it is given in the vein. If the circulatory 
.picture is' very severe,' one would turn to the intravenous 
route; we do so frequently. - 

' Dr. Koot: ^ There is a small group of patients with ex- 
traordinary subcutaneous atrophy. When insulin was 
given into the vein, we could obtain a fall in the blood 
sugar, . 

' Dr. Tolstoi: Question No. 2: “Is the obese mild diabetic 
difficult to control? Should such patients be given insulin 
[or should they be permitted to be glycosuric?” 

■' Dr. 'Joslin:, Neither. I should send such patients to the 
minister to learn, moral control. We followed a diabetic 
nun for several years who weighed 259 pounds and had 
a -high blood presstme. In order to profit by a synipa- 
thectomj', Dr. Poppen insisted on preliminary weight re- 
duction. She was then operated upon with success, hei' 
blood pressure fell from over 250 to 125, her insulin 
■dropped from 64 to 8 units while her weight changed 
front 259 -to 197 pounds. 

. Dr. Barach: 1 saw a movie last night cali’ed the ‘Keys 
to the Kingdom,’ and the priest's adv'ice to an obese 
woman was “Get thin; the gates of heaven are narrow." 
In practice I am perfectly whiling to go along on a mini- 
mum diet without insulin. 

• Dr., Tolstoi: Question No. 3: What is the maximum 
dose of regular insulin that can be given at one time? 
Please, explain. Will 100 units be utilized or wasted? 

Dr. Best: I am sure that no one here w'ould want to 
attempt to answer this question. Some would be excreted 
.and wasted. Less effect is secured whth high dosages. 
You more or less have to square the dosage and not 
' double it wdien you get up to high amounts. 

; Dr. Beardwood: 1 think somebody in talking to Abe 
Lincoln about the length of his legs got the answ'er from 
him that they were long enough to reach the ground. 
I- think the dose of insulin should be sufficient to conti'ol 
the blood sugar. Y’ou don’t get twice as much reduction 
; of the blood sugar from twice as much insulin. When W'e 
first begin wmrk on a patient we start out with 30 to 35 
units. On the other hand, Snader has followed a patient 
; who for ten months took an average of 1600 units a day 
and reducing his regular insulin to any great extent re- 
sulted in increasing his blood sugar. It is a question of 
what you want to do. 

Dr. Tolstoi: Question No. 4: What is the basis for loss 
• of knee jerks in a diabetic of ten years standing? 

Dr. Root: I think this is a question w'hich is difficult 
to answer. We assume that- it is an effect of the diabetes 
on the nervous system, mainly in the central nervous 
system, the cord. 


Dr. Woodyatt: In the majority of loss of knee jerks 
in elderly people, it is associated with periphei'al multiple, 
neuritis. 

Dr. Tolstoi: Question No. 5: What is the explanation, 
if any, for the cause of death in diabetic coma w'ith no 
evidence of peripheral failure? 

Dr. Blirsky: I wouldn’t want to answer that question. 
If the patient has been in coma long enough, changes oc- 
cur in the central nervous system. We have a syndi'ome 
like traumatic shock. 

Dr. Dillon: Years ago our mortality at Philadelphia 
General Hospital was bad. In one case after another a 
man’s chem. was cured, but after being treated for 12 
to 18 hours, he proceeded to die in spite of treatment. 
In those studies we found that there were certain dam- 
ages in the brain W'hich we believe to have been the 
cause of death. 

Dr. Striker: I think there are tw'o points that should 
be stressed when we talk about normal blood chemistry, 
one is, many of us forget to include nitrogen studies. 
Kidney damage should be considered. The second point 
is the use of fluids — noi-mal salt solution; in several 
instances such hydration was caused that the patient 
really drowmed in his own fluids. 

Dr. Tolstoi: Question No. 6: Is it preferable to have 
high blood sugar in coronarj- diseases and coronary in-, 
sufficiency? 

Dr. Joslin; It is preferable to have a blood sugar above 
rather than below' in coronary insufficiency. Coronary 
cases can be treated with insulin to great advantage, but 
one is nevei' careless, and even an approaching hypogly- 
cemia is avoided. However, what these old arterioscler- 
otics will tolerate is past belief. A man who had had' 
three cei'ebral accidents went into diabetic coma and w’as' 
sent to us with CO^ . . . and blood sugar . . . milligrams, 
but during convalescence at one time by error his blood 
sugar fell to 29 milligrams. However, he suffered no ill 
effects and was discharged . . . days after entrance. 

With regard to diabetic coma: not a word has been 
said tonight about alkalies; so W'e are progressing. In- 
sulin should he given and is paramount in treatment. 
Our series is 603 coma cases since 1923 shows that in 
the first 50 cases we had 18 per cent mortality and tliese 
patients received 83 units in the first three hours; the 
last , . . cases received 216 imits in the same space of time 
and the mortality was 1.4 per cent. The chief point in 
the treatment of diabetic coma is to give insulin early 
and enough of it so that advanced coma never has a 
chance to dev'elop. • 

Dr. Tolstoi: I want to express my deep appreciation, 
and the appreciation of the New York Diabetes Associa- 
tion, to the speakers, Drs. Mii'sky, and Peters, and to the 
members of the Bound Table Panel for their participa- 
tion tonight. I am certain that the audience has profited 
greatly from the papers and discussions they heard this 
evening. 

The meeting is now' adjourned — 11:00 p. m. 
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J. PAPERS 

1) “SURGERY OF THE ACUTE ABDOMEN 
IN PATIENTS WITH DIABETES MEL- 
LITUS“ 

Bcveily Chexo Smith, M.D., Preshyie rian Hos- 
pital 

Discussion' Louis Bauman, yf.D., Preshvtcrian Hos- 
pital 

2) “RECENT ADVAiNCES IN THE MAN- 
AGEMENT OF GANGRENE AND INFEC- 
TIONS IN PATIENTS WITH DIABETES 
J^IELETTUS” 

Lcland S. McKitlrick, M.D., Boston, Mass. 

II. DIABETES— ROUND TABLE DISCUSSION 
FROM THE SURGICAL VIEWPOINT 
Panel: Frederick M. Allen, M.D., Polyclintc Hos- 
pital; Henry Dolgrr, M.D., Mt. Sinai Hospital, Leland 
S. McKitlrick, iP.D., Boston, jMast,; Samuel Silbrrt, 
ilLD., Mt. Sinai Hospital; Beverly Chnv Smith, M.D., 
Presbytciian Hospital; Samuel Standard, M.D., Belle- 
vue Hospital. 

Dr. Pennojer: It is my pleasure to open this meeting ot 
the Surgical Section of the New York Diabetes Associa- 
tion. It is a great privilege to welcome you all here and 
I am sure we are going to have a very enlightening 
meeting. Before the papers are read, I should like to 
introduce to you the members who constitute the Panel 
for the Round Table Discussion Introduced Drs. Allen, 
Dolger, McKittrick, Silbert, Smith and Standard. 

SU'RGERY OF THE ACUTE ABDOMEN IN 
PATIENTS WITH DIABETES MELLITUS* 
Beverly Chew Smith, M.D. 

Tn reality, the principles of surgery of the acute 
abdomen are the same in patients with and without 
diabetes. However, when the complications of diabetes 
are coincident with acute abdominal pathology, surgi- 
cal therapy ma}' best be conservative in the given case. 
At the outset I desire to express the necessitv' for 
close therapeutic cooperation between the surgeon and 
the physician in ain' surgery of a diabetic. From ex- 
perience it has seemed that the constant association 
between surgeon and ph}sician who have together 
treated surgical diabetics over a period of time has 

♦Published isith consent of Kew York Medicine. 


made for the more complete therapy in ati\ indnidiu! 
case._ The surgeon becomes cogni/ant of the nied-al 
condition and senses the change in the surgiral rordi- 
tlon as reflected in the patient’s response to his mcd-Kl 
treatments, and vice versa. If a surgical diabetic is not 
doing well it is most likely that an iuflammaforj pro-, 
cess somewhere is not completely controlled. Again, 
a medical man witnesses improvement in the surgical 
condition, he almost invariably must modify the in- 
tensity of his treatments. 

It is estimated that there are si.x to se\en hundred 
thousand diabetics in the United States and fifh thou- 
sanrl in the Greater Metropolitan area. It is difficult to 
estimate the number under dietary and insulin treat- 
ment and even more difiinilt to estimate those uho'e 
diabetes is controlled because wliat is meant hj con- 
trolled diabetes has not been universally agreed upon 
by those wiio supervise diabetics. Historically it maj 
be noted in passing that it is rare indeed that a diakiic 
is operated upon in these times without his dmbete: 
having been discovered. On the other hand, vigilance 
for this condition is still rewarded by the occasional 
discovery of a diminished tolerance for carbohjdrates 
with mild hyperglycemia without gljcostina which de- 
velops into clinical diabetes following elective stirgerv. 
particular!) if inflammatory post-operative complica- 
tions occur. Infection invariably increases the seventv 
of the disease. 


The routine history and urinalysis should either sug- 
gest further iieccssar)' e.vaminations or establish the 
c.vistence of diabetes. If a glycosuria does not exist 
the Inperglyccmia. as a rule, is not verv' high althoug 
in the excejitional case, with a high renal threshold, it 
may be sufiiciently high to be of clinical significance. 

The acute surgical abdomen may be encountered ( J 
in those who do not know they have diabetes, ( ) 
patients who have been treated and considered a e 
quately controlled by their physicians; (3) m [«rso® 
who are uncooperative and hence their diabetes is o ) 
partially controlled, and (4) in a small group ot severe 
cases whose diabetes is so difficult to control tna i - 
-arelj’ completely controlled by diet and insulin ov 
my prolonged period. .• 

The principles involved in the surgical 
xach of these groups are practically identical, bu ‘ 
ipplication is more one of intensity depending F 
he severity and complications in any ^'ven case. 

After establishing the presence of dialiefes, y 
ist as of major import the follom’ng obserrations- 
he patient’s age, the duration of known ; 

in estimation of the time and the degree of j 

Dften in the aged, diabetes is not severe an 
iresent a serious problem of therapy either at, or < , 

iperation. Again, it is in the aged whose dia 
leen either partially controlled, or uncontro ; 
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ive see aclvniiccfl sclerosis in llieir [icriplieral, myocar- 
dial, cerelimi and renal arteries. Those factors may 
lave a very definite hearing; on surirical thompy. and 
the hi\-C 5 t!gratfon of their e.vtcnt and se^-erity may rc- 
qtiifc postponement or palliative treatments tind the 
tjse 0 ! maim kl>oralctry facilities for evaluation. 

,V2) The severity of the diabetes and the dep'rec it 
has modified the pvatient's mctalKilism at the time, of 
his admission. 1 lore 'vc re.«ort to hlotid stittnr and CO- 
fomhiriine {kwer. and initiate .such pfc-ojjcrative ther- 
apy as the degree ot hj-jHirglyccmia or acidosi.s may 
indicate. Thi.« may assume such major importance as 
to rt-quire the most e.x{'ert medical advice and cnojicm- 
tion hetween the internist and .surgcim. a.s well as their 
reSjKCtive house stntT.s. WTerras it is obviously ina<i- 
visahle to ojicratc uptm a patient in coma, one may in 
ah acute at-dominal case l>e confronted with a patient 
in coma who cannot i>e lirouqht out of it until sonic 
intrap, eriioncal inflammatory pfatliology is relieved. 
Fortunately this situation i.« r. rarity. It carric.s a high 
mort.a!ity. its ,<uccc.s.sfn! surgical treatment may rt- 
qtiire more knowledge of prindpic tiian (io.vtcrily. 

(3) F-dagno.sis — We are juslified, if a diagnosis is 
not oliviou.s. in utilixitig as many adjuvant lal>nralory 
methods to e,?lal)li.sh a correct one as is consi.stciit with 
the ijaJicritV condition. Thi.s is true in any stirgical 
case, hut a coma diagnosis in the pre.«eiice of a c<>m- 
plication such as diai>ctc.s avill inllueiicc sudi other fac- 
tors as , anesthesia, incisions, fluraiion of procedures 
and «tni?..atfon of s-tecific therapies iarioro.. at aiu! after 
■ t'ptration which may have an early salutary eiiVct. 

.■!fl'nidinlix — Diabetes need not materially afleet 
the surgery of acute appendicitis without peritonitis. 
The dialietc-s ctin Ik; treated during and after operation. 
The same applies with lucnli/.a! peritonitis without 
abscess, hut hyjHirglyccmin may require more active 
trcainjcnt ami a longer lime to I>c controlled. Witli 
abscc.ss formation, one must weigh the advantagc.s and 
disadianlage.s of appendectomy. If the apfiendix can 
IvC readily removed idthoiit further comaminnfion, and 
die cxjsosure is such that the diaiice.s of surgical acci- 
dent.s are minimal, its remowil may he justified, hut 
drainage alone of a localized ajipendix ah«ce.ss may he, 
m tlie presence of a serious complication, a very satis- 
factory surgical procedure. In a case of difi'usc or 
difiiping peritonitis, diahetes is a serious congilication. 
It affect.s morhidiiy, mortality. length r>{ hospilalizatioii 
and wound healing, liach case should he judged or 
treated on its own mcrit.s, 

. Afii/c cholt'cy.xtitix in a dialictic jwiise.s several ini- 
ptiftant and immediate jirohlcins. Its early diagnosis 
may }je difficult, — a wrong diagnosi.s and a misplaced 
incision is a serious mi.slakc. fi recently reviewed 
three hundred and thirty-one casc.s of acute cholecys- 
titis operated upon at The J^rcsliytcrian 1 hispital — dia- 
betc.s occtitred in this group 13 times.) Cholecy.stcclomy 
ts the operation of choice in uncomplicated acute chole- 
cystitis without profound jiathology elsewhere. The 
time to operate upon lhe.se ca.ses is within forty-eight 
hours of the onset of the symptoms and/or when the 
patient is ready for operation. The important point is 


whether cholccystostoiTiy or cholecystectomy should he 
done. The former i.s simple. rcquire.s less anesthesia, 
smaller iiirision, les.s manipulation of inflammatory 
ti.sue.<, i.s accompanied by fewer pout ojignitive comjdi- 
cation.s and is devoid of .surgical accidents. 'Plic latter 
i.s more definitive hut more dangerous. In ostomy the, 
removal of the last .«tone and patency of the cy.stic duct 
arc of jirimarj’ importance, hut even a mucou.s fistula 
may !>e !c.s.s .serious tlian accidents associated with 
cctomy — namely injury to extra hejiatic bile ducts, 
hemorrhage and the spread of infection. In cases re- 
tjuiring common duct drainage with jaundice or in- 
flammation in the head or Iwdy of the pancreas , — 
dinhefc.s as a concomitant condition assumes major im- 
portance because it /»ccomes ciiflicult to treat, i.s often 
cxaccrliated. 1ms prolialily caused difTu.se cliange.s 
throughout the vascular system in the age group in 
which this situation occurs, affect.s wound healing and 
prolong.*: lio.spitalization. 

In peritonitis from perforation of a viscii.s. clo.siirc 
<ii the [icrforatioii, with or without drainage of the 
infected [leritoncnl areas, is the decision of tlie moment. 
The dcci.sioii to drain depends iqion ilic time lictwecn 
the perforaiii.nl and the o[)eratinn, tlie degree and extent 
of contamination or infection, the presence of foreign 
l»fi(!ic,s or necrotic lis.siics and uncnntrollrdile hemorr- 
hage. The .shin aiul snhcutaticoiis wounds may hc.st he 
left oj>en. Penicillin or .sulfonamide drugs locally and 
systemicnlly m.ay he indicated depending upon the or- 
ganisms present. Prolonging ojjerating time because 
of technical considerations of unimiiorianl dct.ails i.s 
unwarranted, jiariicularly if any liegree of shock de- 
velops. Wound closure .should he rajiid and secure, 
possibly with llirotigh and through wire or heavy silk 
sutures. If time permits (he periioucum may be dosed 
se():iratcly to avoid giit being extruded again.k or Itc- 
tweeii the thrnugli and tiirougli sutures. .'\s a rule if 
closure of tlie perforation occludes the lumen of the 
gastro intestinal tract, it i.s best to perforin a side 
tracking o/.jcration rather than a major resection. 

htriswits: liici.sinns .should he properly placed and 
no larger than nece.s.sary. .Any incision can he enlargcfl 
hut no incision can be rlccreased in its extent. This is an 
tm.sciciitific admonition bordering im censttre. Init it.s 
rcficated encounter warrants cmjihasis, 

'File .McJhinicy imiselc splitting incision has rc- 
c.staidislied it.self .as the one of clioice in lesions of the 
appendix and variations from it must he justified. Its 
enlargement Iiy a so-called Weir extension into the 
•slicatlics of tlic rectus with medial retraction <if this 
imisclo provides ndciiu.ate local and pch-ic expo.stirc 
without e.xces.sive iieritoneal contamiiialinn. 

In perforations of the pyloric region, either duodenal 
or gastric, a small transverse incision lateral to the 
right rectus muscle tlirough tlie nhlique.s and tnuis- 
vcr.s,alis in the direction of their (ihers. without incising 
or dividing tlic right rectus muscle, gives an excellent 
e.xpo.sure and adequate space to close the perforation'. 
It can he enlarged transversely as necessary. Its clos- 
ure is usually easier than a split or, retracted right rcc- 
tu.s iiici.siori. Mbjtiiid separation with evisceration is 
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r-.much, less • frequent and early ambulation is possible. '• portion' of ' the’ tract through the' abdorainal7vaIife^ 
AMtli less chance of wound weakness. have to be maintained longer ly a small lube ' ' 

- For exknsiye exploration, or resection of the small Chemotherapy: Diabetes has no known effect 

or large, ihtesline.s a transverse incision across one or sulfonamide or penicillin or vice versa. - The dosage 
both , recti is preferable to other types of incisions. each is the same as in non-diabetics, and the same enf"* 
.unless it is .specifically contraindicated. _ plications may occur with the sulfonamides loca!!v»d; 

. _ In uninfected wounds, suttires of silk, cotton or systcmically .so that the same safe-guards should k;’ 

steel wire arc preferable to cat gut. If silk is used In taken when they arc given. Sulfonamide have hei'; 

contaminated or infected wounrls, it is advisable to used so universally of late as local applications, more 

leave the skin and subcutaneous tissues open and lightly in.stanccs of sensitization to these drugs are bein" enh 

jjacked with a .silk or gauze tampon. countered when therapeutic doses become lieccrarc'^ 

Drainage: Drainage when indicated shontd be adc- All organisms should he tested for setisitivitv to peri-’ 

quate, maintained in position as placed at operation. cillin.' The effect of both of the.se substances has ten, 

and removed thoughtfully as the ch'nica! evidence war- ns brilliant wlien properly used against sensiiive lac- 

. ranis. Inasmuch as infection seems protracted by liy- teria as in. the nc>n-dia1>etic group. If one general statE- 

. pcrglyccmia, adequate drainage of tbc intraperitoncal ment conld be made concerning the effect- of fcs 

site and layers of the abdominal wall must he carefully agents upon the acute abdomen in the diabetic, I should. 

.-considered. The indications for drainage of the peri- say they have increased the extent of local operabilih. 

toneal cavity in the jirescnce of acute jiathology arc tlic when combined with adequate and sound surgical pah- 

. same as in tion-diahctics, hut when the dilemma of to ciples. and have decreased pmst-operative and woand' 

drain or not to drain in the diabetic occurs. 1 believe complications in possibly an even greater degree in this 

it is safer to drain. The effect of chcmotherajry upon gronj) of patients who are somewhat more suscepdhie. 

such situations is mentioned el.sewliere. It is true to infection. These substances are more effective rvbeh- 

that in the. abdomen where blood supply is adequate. given systcmically in infected areas which-have an. 

hyperglycemia and the chemical mctaliolic imbalance adequate blood supply. 

frequently associated with it may affect inflammation Carcinomas of the gastro-intcstinal tract rarely pre- 

anci its repair less than in c.xtremities, hut the couse- scut acute .symptoms unless they perforate, bleed or,, 

quences of the spread of infection within llie peritoneal ob.slmct. Their elective excision with restoration, of, 

cavity arc still serious. continuity in diabetics is a major procedure, briofC 

Drains should be brought out through the most direct which every preparatory therapy should be eyen^ore. 

.route, but if a counter wound is used, the abdominal meticulously carried out than in the non-dialretic. Thje- 

wall wound may still require drainage by being left include adequate blood, serum .protein, hydration, e- 

open through the subcutaneous tissue. compression and cleansing of the entire Iioue, pre- 

Silk or nibber tampon types of drains may provide operative prcjKiration with a sulfonamide 

a very adequate outlet but when withdrawn may leave or in the imwcl lumen, penicillin iiitramuscu am ■.!! 

a wound weakness and, when in situ, evisceration may the use of a Miller-Abbott or ^VangenAeen tu e u 

occur around them. Rubber tuliing should he soft. decompression. The duration of the opciation. ex 

have an adequate lumen without a thick rigid wall; its of tissue exposure and repair, increases tie oi acu - 

.intraperitoncal end should he bevelled; one or more controlling the lilood sugar 

openings can he made near its end and a gauze tape other local complications which may even tur 

.may be placed in it to protrude against a bleeding area acerbate hyperglycemia. ^ 

and to maintain its patency. It should not rc.st upon I'i conclusion, may I again state tiat t e, 

anastomose, sutured areas, large blood vessels or a combined medical and surgira -,,(5 

distended viscus. This gauze wick is usually withdrawn cases vyill almost certainly' reflect in tie ra 

; the first or second post-operative day, the tube gently mortality statistics of any' institution. 

. lifted and returned near its original site, and gentle j.-mm Ac Dcranmcnt of Surgersv Coliss' ^’7 

. irrigation with a small amount of warm saline usually gcon?, Columbia University. New I'orfc Ctcy. . . 

r brings away old blood or exudate. The tube end out- rennoyer: I am glad now to call on. Dr. 

side of the abdomen should be flush with the abdominal Bauman o£ the Presbyterian Hospital. < . 


wall with a safety pin traversing its wall without cross- 
ing its lumen. The dressing should not press upon it. 
ri)e secure, adequate to collect exudate, comfortable and 
should not restrict respiration. 

A cigarette or Penrose tube drain, when used alone, 
should be watched for retention of exudate. The late 

- withdrawal of such a drain should he gradual if the 
tract is deep and exudate is present. If withdrawn too 

■ fast or too soon accumulation of exudate may' persist 

■ rin the bottom of the tract. A catheter or small tube may 

- have to be inserted immediately vipon withdrawal of 
this type of drain to preserve the entire tract, or that 


EDICAL MANAGEMENT 
ATIENT DURING AN ACUTE ABDONl 
EMERGExNCY . ,, 

Lours B.wman, IM-D- ' _ 
iT'/uit.iC WI-; STRIVE to keep the urine sugar 
^ the blood sugar normal in uncompHcate K 
is becomes difficult or impossible .when aii^ 
uninal condition is superimposed. Alarm = . 

ith lowered sodium bicarbonate in ‘ . ;n:t}ie ; 

etic acid in the urine is rarely en^un . ^ . 

rgical wards of the- Presbyterian: Hospital- • , . 
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• .years' less , than 'five such cases have prc.sentecl tlieni- 

• selves, in such a Bitimtion the surgeon may delay the 
; ' operation -until sufficient insulin, salt solution and so- 
'• . diitm bicarbonate have been administered to insure 

.'i glucose oxidation, atid restore water and electrolytes 
• to the plaSnia. . Sterile .codium' bicarbonate solution is 
■ ; now a\-nilable in ampoules, and if its itijection is con- 
trolled by blood determinations, it is a useful thcra- 
, peutic agent in tin's condition. Fortunately, acidosis is 
■ - rare and the parenteral administration of glucose, salt 
and insulin is the chief concern of the medical attcnd- 
' ant, after an abdominal operation. Unless llnids arc 
tolerated by.monfb. about I5(X) cc. of 5% glucose in 
saline i.s usually given intravenously or siTlicutatieously 
twice during tlie 24 hours, liefore eacii infusion 10 
■units of insulin are injected. The tirine is tested alioiit 
every three hours (catheterization may he ncccssar}’). 
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and 10 units of standard insulin are injected 'for 3+-,‘ i 
or 44-. glucose reaction and 5 units for-lciss. As soon as 
nausea and distension have .subsided, peroral 'fluids, y % 
such as sweetened tea. ginger ale and bouillon, ' are t , .* 
given, and this is followed by a gradual return to the 
solid diet and resumption of the single dose of depot 
in.siilin. Com]>lfcations as infection with fever, dis- ' - 

tention, nausea and vomiting may compel modification . 
of the above plan. More assiduous attention may be 
necessary in very severe cases of diabetes. The danger 
of adding insulin shock to the burdens of the operated ' : ■ . 
patient must always be home in mind. ■ , 

The self c.xplanatory tables (following) to be shown 
on the screen include the data on a case of acute- : . , 
cholecy.stitis and acute appendicitis complicated by /, 
diabetes. 


DATE 

TBIE 

CHO 

-EPS 

DIABETIC CHART U.H.696248 
UISDLIH 

. DKITS 

URINE 

SUGARS 

REMARKS 

12/25 

11:50 /It 

60 clysis 

5% glucose 15 S 


OrdersjlS units S. 


7:5 0 PiS 

100 

n 

" " 15 S 


insulin for 4+ su- 


8:15 



15 S 


gar, 10 units S in- 


11: DO py 



15 S 


stilin for 5f suror 

12/24 

9:50 m 



10 S 

5+ 



5:00 P!i 



25 S 




8:00 P.y 



15 S 

4+ 


12/26“ 

7:00 AM 

2000 

CO. saline infusion 

0 



11:00 /Jii 




+ 



1:00 Pi! 




+ 



5:00 Pi! 




+ 



7:00 ?.M 







10:50 Pit. 






12/26 

1:00 m 

25 

clysis 

5 S 


Operation lasting 


2:00 m 




+ 

2 hours 


10:00 /It 

75 

Tt 

15 S 




7:cO Py 

100 

n 

10 s 



12/27 

5:45 AM 




+ 



10:00 /H 

100 

Tt 

20 S 


Allow broth, tea 


12:00 M 



10 S 

0 + 

and ginger ale 


1:CK3 Pit 




2+ 


i2/28 ' 

2:00 




+' 



6:45 m 




+ 


11/29 

1: 45 Pi! 

SO 

rt 

15 S 




11:50 m 




+ 


iz/zo 

lltSO PJi 

50 

V 

15 S 



12/51 

5:00 AM 




+ 



5:10 Pi! 

50 

It 

15 S 


Reg. 100-60-50 







diet 

~i7z~ 

9:45 Iil 



15 PZI 


Reg. 100-8 0-50 







diet 

iTs 

6:50 Alt 



15 PZI 

0 


1/7 

6:50 Ail 



20 PZI 

0 

Blood siigars - 







144 and 156 

1/12 

6:50 Ml 



25 PZI 

+ 


i/i5 

6:50 AH 



25 PZI 



i'/Ta 

6:50 Ml 



25 PZI 


Blood suzrar - 127 

1/19 

6:50 «.! 



25 PZI 


" " 90, 97 


Woman, ased «5. admitted on December 25. I9-)2. -Bith typical history of acute cholecyititis. fever 
and iaundicc, W. B. C; 20,200, bile, susar and albumin in the urine. Liver enlarged, tenderness over 
gall bladder region. Scrum bilirubin 0.4; blood sugar iil; CO., 47.5; phosphatase 7.4 No diacetic 
in urine. At operation December 26th, cholecystectomy and removal of stone in common bile duct 

W35 carried out* 
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DIABETIC CHART CU.H.#S10008) 


Severe diabetic boy (A^e 15 yr.) developed acute appendicitis. 
, Operated Seot.22. 1940 at midnight. 


DATE 

TIME 

CHO 
. . mas. 

PHOT. 

FAT INSULBl URINE BLOOD 
UNITS SUGARS SUGARS 

RBIAJXS 

’9/2Z , 

6:15 AJJ 

0 

0 

0 

10 St • 4+ 

as 

Only BBllne p.r 


2:20 PM 

0 

0 

0 

10 St • 4+ 


or hypo. 


2:50 HI 

. 0 

0 

0 

15 St. 

265 



5: SO PU 

0 

0 

0 

20 St. 



9/24 

6:15 AM 

- 100 

50 

50 

10 St, 4+ 





fluids 

p.o. 

25 Globin 




11:25 AM 




10 St. 4-t- 

175 



3:50 PM 




10 St. 4+ 




4:45 ra 




15 St. 54- 

185 



9:00 PM 




15 St. 24- 




11:30 PM 




5 St. + 



9/25 

6:45 m 

ISO 

70 

50 

26 Glob.i 

164 




soft end 

fluid 





2:30 PM 

diet 


+ 




5:00 HJI 




44- 




7:00 




15 St. 

180 


9/26“ 

9:tX3 AM 

150 

70 

50 

70 Gl. t 

120 




Regular diet 





2:50 PM 




i 




3:00 PM 




0 

102 



7:00 PIS 




0 




9:00 PM 




15 St. 34- 



9/27 

9:00 AM 




80 Glob.O 

72 



2:30 PM 




+ 




3:00 PM 




0 




7:00 ?M 




0 

63 


S/28 

6:00 AM 




0 




Nnrait- j 


Dr; Pcnnoyer; I should like now to present to you Dr. 
Leland S. McKittrick oC Boston who will speak on 

RECENT ADVANCES IN THE MANAGEMENT 
OF GANGRENE AND INFECTIONS IN FA- 
;■ TIENTS WITH DIABETES MELLITUS 
Leeaxp S. McKittrick, M.D. 

TT is a gre.at, pleasure to he here this evening hut I 
-^ am not too sure that I have a great deal to impart. 

In the management of patients suffering from dia- 
betic gangrene it has seemed to us that if we couUI 
eliminate 'infection and if we could think and act only 
in terms of the circulatory problems, we could manage 
this group of patients possibly in quite a different way 
tlian what we have been accustomed to do under the 
e-xisting conditions. We all know that, given a patient 
even with normal circulation, infection maj- cause 
thrombosis in the smaller or even larger vessels and 
necrosis. If the patient has diminished arterial supply 
and has diabetes, too, then we have a more complicated 
problem still. 

,Tn reviewing some of our pasr experiences, we found 
in, 1934 that one half of the patients that we lost after 
operation on the lower extremities, were lost because 
of infection, either local or general, which m-c were 
unable to control. We suggested then that if we could 
eliminate infection it ought to be possible and practical 
to do surger}' including major amput.Ttions on these 
patients with diabetes with a mortality rate of approxi- 
mately five per cent. This five per cent of patients die 
from cardiovascular and other conditions independent 
of infection. It seemed plausible then that we might 


get our mortality below five jier cent if we could elim- 
inate infection and that this should lie our goal. , ■ 

Table I shows the mortality ratio from l94! to 
after major amputations. Infection as a major proD- 
lem has been largely eliminated in the managenieht ot 
this group of patients. It is doubtfulnf we can csTal 
matcriall.V to lessen the death rate in this group. i oii 
that we iiave ])enicillin and the other dicmodierapeuUC 
.agents the question arises: Can we lessen the num er 
of major amputations done with equal safet) to le 
patient? 


Tabes I 

Nnv liitg'-aitd Deaconess Hospital 
linptifalions Through or Above Mtd Lower eg 
1941 to 1944 Inclusive 

YEAR 
is-ti 

1942 

1943 


MAJOR AMPUTATIONS OEATHS . 

4t2 * 

44 ? ' 


1944 


Totals 169 


7=r4.tft! 


iiring the past two years — using 
on for. during and after operation— we . 

» an increasing number of amputations . 

'oot, just proximal to the heads of the ?•> p- 
lost instances the operation is done for con 
h in the past ive have felt obliged to do an a P^^ 
n through or above the mid lower leg. - J ^ 
IS yet in a position to say too much abou 
ts. Thb wounds heal nicely- (See gnd 

The patients ivalk well by merely sUifnng , 



Jowt. D. D. 
Mav, 1946 


!Makagemi:nt of GangrExe and Infections 


143 


of the slices with Iambs wool. Tliis group wall he re- 
ported later when we can be more certain of the indi- 
cations and end results. Table II shows the number 
of difrerent operations done last year. 

Tabee it 
Operations 1944 

Ncxe England Deaconess Hospital 

Lri'ct of AVj- * Deaths 

Through or above mid loivcr leg .W 3 

Transmetatarsal ' 3 0 

One or more toc5 <'■3 1 

IM 4 = 1.5% 



Figure lA — Male diabetic, sevents'-five years of age, with gangrene 
of entire fourth toe. No palpable pulsations below the popliteal artery. 
Bed rest; penicillin, 100,000 units daily for ten days, in preparation 
for transmetatarsal amputation, and continued for ten days after 
operation. 

Another procedure which we have been using now 
for the past three years is the partial clo.sure of wounds 
following removal of one or more toes proximal to the 
heads of the metatarsals for infection. .‘\Ithough we 
began doing this before chemotherapy was available, 
these agents have undoubtedly widely extended the 
usefulness and safety of the operation. (.See Figures 
2 and 3.) Not only does this partial closure result in 
better scars, but the time saved in hospital days runs 
into many w’eeks on a single case. 



Figure IB — W'ound ten days followini; operation. This patient last 
seen four months after operation with an excellent anatomical and 
functional result. 


I wish to say a few words about carbuncles. About 
si.x months ago I was asked to sec a 45 year old male 
diabetic, a patient of Dr. JosHn. He had a rapid pulse, 
high fever, chills and fever, no' pus in his neck and 
no evidence of localization, hut a firm diffuse spreading 
carbuncular ti'pe of infection. Blood culture was posi- 
tive for staphylococcus aureas. He was given 100,000 
units of penicillin a day. In four days his temperature 
was normal and he left the hospital ten days later with 
a soft flaccid neck wdthout having had any operation. 

A few days later I was asked to see a man my assist- 
ant had scheduled for operation. He was seventy, fat, 
his diabetes uncontrolled. The process e.xtendcd from 
one side of the neck to the other. There was no locali- 
zation i)ut a typical earl}' carl)uncle. I cancelled his 
operation because I w'as afraid to operate on Iiim at 
that time. We started him on penicillin, giving him 
100,000 units a day, and tliat man left the hospital 
about two or three weeks later after complete sub- 
sidence of the inflammatory process. 

I don’t want to give any false impressions. I don’t 
want to leave you witli tlie impression that the treat- 
ment of carbuncles is by penicillin at the exclusion of 
surgery. Many, probably most, will still require sur- 
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Figures 2A and 2B — Sixty-year-old male diabetic with osteomyelitis 
of fourth and fifth metatarsals and involvement of tarso-metatarsal 
joint. Treatment: Penicillin. 100,000 units daily for five days, fol- 

ger)’. I have every expectation, however, that penicillin, 
used early and intelligently, may completely alter our 
present concept of this serious complication. 

In conclusion: Careful selection of time and type 
of operation combined with the use of our present 
chemotherapeutic agents have been important factors 
in eliminating infection as a cause of death after oper- 
ations on the lower extremities. 

Amputation through the foot just proximal to the 
heads of the metatarsals has been successful in a num- 
ber of cases which in previous years would have been 
subjected to amputation at a higher level. Increasing 
evidence suggests that this operation should and will 
be done with increasing frequency. 

Partial closure of the distal portion of wounds fol- 
lowing excision of a toe with the head of its metatar- 
sal in the presence of infection has proven safe, short- 
ened the period of hospital stay and given better end 
results. 

Early and active use of penicillin in carbuncles and 
other staphylococcus skin infections may completel}' 


lowed bj' iransmcrjtarsal amputation with curettage of tarso-mc.at,rja 
joint. The tibial one-third of the wound was cltued with cotton 
skin sutures, and the remainder packed loosely with dr) 

alter our present concept of the management of these 
cases. 


Dr. Permoyer: I think your opening remarks, Dn 
VTcKittrick, that you have brought very little tor u 
■vere very inappropriate — I think, you brought a gr 
Jeal. I hope many more will be encouraged to try 
turgery on these feet and trj’ to duplicate your res 
I shall leave the discussion of Dr. McKittrick s pap®*' 
o be part of the panel. . , 

The first question isn’t really a surgical 
ve have medical men on this panel, so I shai 
Bauman to answer this inquiry: 

“\Vhat do you consider the proper control of a 
)etic patient?” 

Dr. Bauman: May I answer this questio^J iiptTs^ap- 
he treatment of a new diabetic patient. Th® 

)ropriate for the nutritive state of the patie . , j 
lenveight. a high calorie diet, if of jp^ie diet 

naintenance diet, and if overweight, a low 
5 ordered. For example, a recent arriV", ge 

5, six feet and one inch tall, weighed 145 p 
5 receiving. 350 carbohydrate, 100 , JL jnsulin 

hat is about 3700 calories, and 150 units of glo 
ne hour before breakfast. This maintain , 
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Figure 2C — Same as 2 A and 2B. Three svechs after operation, 
^"ound is clean and ready for pinch grafts, T\ ound completely 
healed ten days later. 


sugar free throughout the 24 hours and keeps the blood 
sugars normal. We think the principle employed in 
determining the diet is sound and simple and easily 
grasped by the medical student. 

One dose of depot insulin is prefeiTed, except in older 
people suffering from advanced coronarj'^ or cerebral 
arteriosclerosis tvho receive ttvo doses of standard insulin 
to avoid the danger of insulin shock. 

We insist on sugar free urines and normal blood sugars. 
In our diabetic clinic, two-thirds of the patients have 
normal blood sugars. We are deeply conscious of the 
likelihood of retinal and early peripheral arteriosclerosis 
in neglected cases. 

Dr. Pennoyer: I shall call on Dr. Dolger to express 
his opinions. 

Dr. Dolger: I was sorry to hear this question — re 
proper control of a diabetic patient — as it is an old 
warhorse. There are two things about control. We are 
afraid of insulin shock regardless of the age of the patient. 
With activity a low blood sugar may result without a 
change in diet or insulin dosage despite a previous hyper- 
glycemia. It is a different story when the patient is in 
bed.' Frequent shocks do occur in some patients and 
there are many factors to be considered — emotional 
state, actiwty, etc. 'We consider it to be good control if 
the patient maintains weight, is free of acetone and is 
dcTOid of symptoms such as polyuria, etc. If a patient 






I 



I 



takes insulin we can disregard the glycosuria. We are 
inclined today to give more liberal carbohydrate diets, 
and not try to maintain a normal blood sugar level. 

Dr. Pennoyer: The second question: “How do you 
select the site of amputation in diabetic gangrene and 
why?” I should like to present Dr. Silbert. 

Dr. Silbert; I would like to answer the second part of 
the question first. There are three good reasons for 
doing a low amputation: 1) the mortality is very much 
lower. I don’t know what type of amputation Dr. Mc- 
Kittrick’s figures represent, but surely in New York the 
mortality for thigh amputations has been appallingly 
high. I collected published reports on thigh amputations 
in diabetics from several of the larger hospitals and m 
637 thigh amputations the mortality, with 300 deaths 
was 47 per cent. Indirddual hospitals reported figures of 
25 per cent to 35 per cent. In recent years I have done 
amputations below the knee and can report that with 
92 diabetics amputated through the leg there were six 
deaths, or 7 per cent mortality. So you see, one of the ad- 
vantages in doing amputations below the knee is the 
lower mortality. 2) This type of operation saves the 
function of the knee joint. Many of these patients are 60 
to 70 years old and such patients find it very difficult 
to use an artificial leg on a thigh stump. Only 50 per cent 
of the men and verj^ few of the women do get: about. 
If the knee joint is saved, the patient can steady him- 
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Figures 3A and 3B — The third right toe with the head of its 
metatarsal has been removed for a deep penetrating ulcer b)- taking 
out a wedge of tissue. The distal two-thirds of the wound has been 
closed with interrupted cotton. TTie proximal third in the sole of 
the foot w'3s packed looielp w-ith drs' gauze. Complete healing in 
four weeks, 

self, and function is greatlj^ improved. Many get accus- 
tomed to the use of artificial legs and use them well. 
3) This type of operation leaves a stump that is prac- 
tically always painless. All sorts of operations and re- 
sections are done for painful stumps left by thigh am- 
putations. It has been my experience that leg stumps are 
never persistently painful. 

These are three good reasons for doing the low ampu- 
tation. The advantages are so great that we have tried 
it in practically every case. In the 92 cases mentioned 
only five had to be re-amputated because of poor healing. 
In the first operations a tourniquet was used and it was 
chiefly in these cases that re-amputation was required. 
Since we have stopped using a tourniquet, we have had 
very little trouble with healing. 

Amputations were done below the knee regardless of 
whether the femoral and popliteal arteries were open 
or closed. Unless the closure has been very recent, suf- 
ficient collateral circulation may be expected below the 
knee for satisfactory healing. 

Dr. Pennoycr: I have several questions here that I 
should like to hai’e ansivered by Dr. MeKittrick: 1) 
“What is your experience with local application of peni- 
cillin in these cases?” 2) “Where can we get more details 
on the transmetatarsal amputation?” 3) “Have you tried 
refrigeration anesthesia in any of these cases?” 


VoLcvj . 
kTjdn i' 


ur. Aicltutrick: We have had relatively 
ence rvuth the use of penicillin locally w our 
cases. Possibly because we have not used it propSlr « 
have not been impressed with the results obtains r 
those cases m which it has been used. 

As regards additional information on transir.elaUnsl 
amputation, I hai^e not yet had opportunity to {>;„ 
literature to see vzhat already has been v-riiten on 
procedure. I doubt very much that it has been used’To 
any extent in the group of patients that we are dhcus.ai!v 
today. What I have said tonight is simpiy an endeavor 
to bring you up to date on. the way we are thinkfas 
and what we are doing at the present time. "We have 
been doing these operations over loo short a penod o! 
time for us to have had sufficient experience to warrant 
any definite conclusions. Later on v.m hope to reviev.- fc 
detail this group of cases. 


I am glad that the question on refrigeration anesthesia 
is worded as it is, since I would prefer not to go into a 
discussion of this question this evening. We have not used 
refrigeration anesthesia in any of these cases. Our ex- 
perience with spinal anesthesia, using about seventy-five 
milligrams of procaine, has been extremely satisfactory. 
It has proven safe, and that it is easily given is shown 
by the fact that our inexperienced resident staf!,.afler t 
short period of instruction, give most of our anesthetics 
for these operations. 


Dr. Pennoyer: I should like to ask Dr. Allen to express 
his opinion on refrigeration. 


Dr. Allen: You would expect my opinion to be favor- 
able. One definite fact is that refrigeration lowered the 
mortality' of amputations in City Hospital. I believe ail 
surgeons will agree that in the average public chanty 
hospital of a large city with unselected cases, it is im- 
possible to reach any such low mortality figures as Dr. 
MeKittrick gives. The entire staff of independent s^- 
geons at City Hospital agreed on the marked redueiion 
of mortality. I question whether Dr. MeKittrick or any- 
body' pise could improve on their results, with this ma- 
terial, and if he were working with such cases, I belimc. 
he would use refrigeration. It should be mentioned that 
our figures include our entire mortality from all cau^ 
and the deaths from strict cardiovascular causes, offea 
occurring weeks after the operation, are more numerous 
than Dr. McKittrick’s total mortality. Furthennore, 
have a clear personal recollection of the time when sur 
geons used to examine some of my diabetic gangrene 
cases and decline to operate. That was the main 
for the research which developed the refrigeration 
od, and one result of that method is that the inop^ 
cases are now all operated upon, frequently ^ 

cellent results as the reports from numerous su ^ 
testify. 


Theoretically', injurious effects are imputed to ^ 
:he tourniquet or the low temperature. In 
it City Hospital, even with the most ^^-'t^^Femeiy s 
irteries, there has not been a single instance o 
oosis or other harm attributable to the i pt* 

'ocord is confiiTned by all surgeons who ." -j-gk' 
experience with the method, and the recovery o _ 

egs after as long as 54 hours of ligation ® ® 
[ufficienf demonstration of the of 

iffords against tourniquet pressure. The 
njuo’ from cold can be answ-ered ’ ,„(ion m- , 

IS circulation is present or absent. With ci jjjciJas 
ained, there are reports by Mock, G^ossm ' [,55 

ind others of good operative healing m 
leen packed in ice for two w'eeks or ^-ords 0 ! 

ation absent, there are the ahove-mentionw 
{gated legs kept .safely in ice water for ' 

he report of Blakemore and Lord who cut -Stained 
tored them in refrigeration for 24 hours, a 
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healing after suturing them back in place. It is note- 
worthy that tlie imaginarj' objections to this method are 
raised by persons who have never tried it or wliose ex- 
perience has been insufficient to develop a trustworthy 
technique, while surgeons from all parts of the world 
who have given the procedure a fair trial have thus far 
endorsed it without a single exception. The gi-eatest ad- 
\-anfage obviously is the unique avoidance of shock, as 
well as the other disasters which are well known to have 
occurred with every other mode of anesthesia. While 
every other anesthesia, including spinal anesthesia, can 
dangerously add to shock, neither these nor local nerve 
block can in the least degree inhibit shock. This strictly 
physiological and harmless inhibition of shock is the es- 
sential i-eason for the spectacular benefit from refrigera- 
tion anesthesia in poor-risk patients and the improved 
nutriticn and healing and avoidance of complications 
are contributoiy. 

Dr. Pennoyer: I would like to ask Dr. Standard to 
express his opinions on this subject of refrigeration. 

Dr. Standard: Tire use of cold for the control of in- 
fection owes its origin in part to the establishment of our 
understanding of the dangei-s of the application of heat 
to infections of the lower extremities with vascular in- 
adequacy. The danger of the use of heat lies in its 
raising the metabolic rate of the tissues involved with- 
out at the same time assuring an increase in blood sup- 
ply to meet the increased requirements. 

In following the logic of this thouglit to its ultimate 
application, one arrived at the opposite end of the prob- 
lem. The question arose as to whether a) the appli- 
cation of cold would lower ilie metabolic rate to iht 
low level commensurate with its existing vascular supply 
and so inhibit further breakdown; and b) whether the 
lowering of temperatui'c would inhibit activity of in- 
vading organisms and thus lower infectious activity and 
spread. 

Although once the method is used there can be no 
positi\’e clinical control with which to compare its ef- 
fectiveness, it is generally acceded that the ’application of 
cold to a foot wth a cellulitis does reduce tlie active in- 
flammation locally and often results in systemic events 
such as fall in temperature and reduction in general 
toxemia. The temperature reduction is often dramatic, 
falling four to fiex: degrees in as many hours. The term 
toxemia is vague but broadly speaking includes the im- 
provement in the general well being of the patient both 
subjectively and objectively. 

Refrigeration, by the abow efloct would seem to ofler 
an advantage as a temporary measure in preparing a 
toxic, febrile patient for surgery. 

Two other claims have been made for the method: 
1) Refrigeration may so localize an otherwise spreading 
lesion as to permit local surgery in patients that might 
othenvise have required major (above or below knee) 
amputation. 2) It may permit localization with spon- 
taneous amputation thus avoiding surgery altogether. 
Such outcome has been seen to occur in limbs treated 
by the usual so-called conservative methods without 
refrigeration. To date there is no statistical evidence 
to support the assumption that refrigeration will result 
in a greater number of such results than can be achieved 
by the usual, non-refrigeration methods. Dr. Allen’s 
published statement boars this out. He states, “the ques- 
tion whether a sclerotic limb which needs amputation 
can be saved by reduced temperature must at iiresent 
be answered in the negative." 

The final use of refrigeration, and one that seems to 
ns separate and apart from the claimed eflfectivoness 
in controlling infection, is its introduction as a method 
of anesthesia for major amputation. For eilective anes- 
thesia refrigeration must he combined with the use of 


a tourniquet above the site of amputation. To those of 
us who haTO enjoyed the advantages of a good anesthesia 
seiwice with the variety of inhalation, regional and intra- 
venous methods, the use of refrigeration as an anesthetic 
measure is a throwback to the days of ethyl chloride 
freezing for surgical procedures. It is distinctly a step 
backwards. 

On the Third Surgical Division at Bellevue Hospital 
we have had no post-operative death directly attributable 
to the anestlicsia, and none in which it contributed sig- 
nificantly to post-operative morbidity or mortality. Dr. 
McKittrick reported a series of cases tonight of major 
(mostly above knee) amputations with a mortality of 
four per cent. Neither refrigeration nor a tourniquet was 
used in this scries. Low spinal anesthesia was used in 
all cases. 

As for the eflectiveness of cold in controlling infection 
in the stump above the knee, a large enos^h series of 
cases without refrigeration have been published of pri- 
mary closure without di'ainage even in the most badly 
infected feet. These hav'c healed by primary union prov- 
ing the absence of infection in the stumps. 

The use of tourniquets was discarded years ago. To 
endow it with special virtues- when combined with 
freezing seems illogical. It is locally injurious to tissue 
immediately under it, to the sclerotc vessels whch it 
compresses and creates anoxia to tissues distal to it for 
a matter of hours. The ano.xia it induces is complete; 
the lowering of the metabolic activity of the tissues as a 
result of freezing is incomplete; the tissue must suffer 
from the relative anoxia it imposes upon them and to 
that extent the tissues are injured. 

Our present technique of gentle surgery in amputations 
cannot bo carried out with frozen tissue. The meticulous 
hemostasis which requires clamping each vessel and only 
the vessel with a minimum of adjacent tissue is diflicult 
with frozen tissue and unsatisfactory with the tourniquet 
in piace until some time after amputation. 

In our opinion relrigei'ation has no place as an anes- 
thetic agent. The tourniquet is an added danger. Re- 
frigeration is a form of injuiy. Its advantages and pos- 
sible dangers require further study and evaluation. 

Dr. Pennoyer; 1 hnATi several more questions for Dr. 
McKiltrick; 1) "IVhat about tlie injection of penicillin 
locally in carbuncle areas?” 2) "What type of anesthesia 
do you think optimal on metatarsal operations?” 

Dr. McKiltrick: I believe that the local injection of 
penicillin in and around carbuncles has appeared in the 
literature. We have had no experience with it, I do not 
see how it can fail to bo painful, and it is difficult for 
me to beleve that it is completely devoid of hazard. 

As suggested .above, we have used low spinal anes- 
thesia for all of our transmctatarsal amputations. 

Dr. Pennoyer: Tlie next question will be the final one 
for this evening, and I should like to ask Dr. Standard 
to answer the following; “Does forced protein feeding 
play any part in preparing tire patient for surgery?” 

Dr. Standard: The answer to this question does not 
apply strictly to the diabetic patient, but since it is an 
important preoperative measure in all surgical cases, its 
effect becomes more important in a group of diabetic 
patients who may reach surgery with gi-eater nutritional 
dofictencies than the non-diabetic group of cases. 

The importance of adequate protein replacement was 
first emphasized by Dr. Ravdin and his co-workers in 
their experimental and clinical investigation. It was 
through their work that our error in the establishment 
of the physiological function of the liver was brought 
to the attention of the surgeon. They proved that a lipid 
laden liver was more vulnerable to the usual liver poisons 
than a normal liver and added the therapeutic dictum 
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that proteins are more important in rcciucinK liver lipids 
than carbohydrates. The previous cfT'ectlvene.ss of car- 
bohydrate administration can bo explained on the basis 
of ite protein sparing eiToct. For adequate rc-protein- 
ization, the patient must be given a sufficient nitrogen 
intake to j-oplacc loss and to furnish material for Uie 
current catabolism of native protein. Added to thi.s pro- 
tein intake, there mu.st be a source of carbohydrate suf- 
ficient to meet the caloric necd.s of the patient. If the 
diet is not calorically adequate in carbohydrates, Pio 
proteins will be burned ns fuel and not utilized for re- 
placement. Dr. CoTui in the oxporimenta! laboratcu-y of 
the Tliirci (New York University) Surgical Divi.sinn at 
Bellevue Hospital has shown the importance of adequate 
nitrogen administration in tlie healing of dccubitu.s ulcers 
as well as surgical wounds. Tlio rnatorinl u.scd has been a 
mixture of amino aeid.s under the trade name of 
Artiom. There are other mixtures available on the mar- 
ket that arc probably equally effective. The quantitative 
administration of nitrogen lias been based on the fol- 
loiviiip; ph-in. The dsUy exerctiott oS tthrogeit Ig 
grams. The ndministration has consisted of gram of 


Voi.v«i‘ !! 
Ncxtri 5 

nitrogen per kilogram of body weight and the admiais- • 
tratlon of carbolivdrato-S on the basis of 40-50 ca!o-v ■ 
per kilogram of body weight. Powdered Amigen is i*r“ 
nitrogen and each gram of Amigen furnishes 3.4 ca'adi 
An e.vamplc of a clinical case of a man wei>'h4g 
kilograms would bo as follows: At gram pir Mo- 
gram it would mean 30 gr.am.s of nitrogen or approxi- 
rnntcly 250 grams of powdered Amigen. To this is added 
500 grams of dextri-m.alto.se. the total being dissolved 
in lODO cc, of water. The patient is fed 200 ce. of tm« 
mixture five times a day. TliLs Is fed entirely by mouth 
whenever the gastro-intcstinal tract can be usrf. This 
give.s a total of about 3000 calories a day and is sufficieBt 
in it.sclf to meet the caloric requirements of the patieat, 
Vitamin.s B and C and liver extract parcntcrally am 
added to lhi.s. One of the great drawbacks to the uk- of 
Amigen i.s its unpnlatablcncs.s. The addition of chocolate 
flavor IE often prcferrecl by patients having to take Ami- 
gen by mouth. 

Or. 1‘cittiorcr: This meeting is note deciareh edjoatmi 
— 10:30 p. tn. Tliarik you ail for coming. 
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OPEN MEETING 

Under Auspices oi fite Conimittt'c on Internal ,Mc<licine 
Saturday, January 26, 1946. 8:30 p. ni. 
at 

THE NEW YOHK ACADEMY OE MEDICI, \K 
PROGRAM 

Edicard Tolstoi. M.D., Chairntait, Committee on ln~ 
iernal Medicine, presiding 

I. A (QUARTER OF A CENTURY IN MEDI- 
CAL RESEARCH 
Charles H. Best. C.B.B.. F.R..9. 

Director, Department of Physiology and 
Banting and Best Department of Medical 
Research. Unifersity of Toronto, Toronto, 
Canada 

II. CARBOHYDRATE METABOLISM IN 
TRAUM.ATIC SHOCK 
R. E. Haisl, M.D., Ph.D. 

Associate Professor of Physiology. 

University of Toronto, Toronto, Canada 

III. FACTORS AFFECTING FA'i' TRANSPORT 
IN THE ANIM.AL BODY 
Charles H. Best, C.B.E.. P.R.S. 

Director, Department of Physiology and 
Banting and Best Department of Medical 
Research, University of Toronto, Toronto, 
Canada 

The meeting of the New York Diabetes Association, 
Inc., held at the New York Academy of Medicine, Now 
York City, on Saturday, January 2G, 194G, convened at 
8:40 p. m.. Dr. Edward Tolstoi, Chairman, Committee on 
Internal Medicine, presiding. ' 

Chairman Tolstoi; Will the meeting please come to 
order? 


I have two very pleasant duties this evening. Yte 
first i.s to welcome the Council of the American Diabetes 
Association to this meeting. 

The Council met hero today and our meeting 
planned In a way to coincide with the time of their 
meeting, so we could have them here with us this 
evening. 

My second pleasant duty is to preside over this meet- 
ing. Most of you have programs and you sec that m 
have lunied the meeting over almost entirely to t.e 
Department of Physiology of the University of Toronto. 

Tire speakers certainly do not require much of sn in- 
troduction. They .are known to you. Yon have seen boh 
of them. You have known them by reputation, 

Best, the man who will speak first, has been on .s 
platform a number of times, and we have always en- 
joyed him. _ . , 

I take great pleasure in introducing Dr. Best 
who will speak on “A Quarter of -A Cenfuiy m JlMi- 
cal Research.” Dr. Best is Director of the Dep^tment o. 
Physiology and the Banting and Best I^partmen - 
Medical Rcsre.arch, University of Toronto, Toronto, 
ada. 

Dr. Bc.st! 

A QUARTER OF A CENTURY IN MEDICAL 
RESEARCH 

C. H. Bkst. C.B.E.. F.R.S. 

Oirretor of the Dcpjrtmcni of rhysiology >nd of tbt BioiraS 
Dcpirtmcnt of Mcdicd Rocarch, Unircrt.iy ot 1010.1.0. 

M ore kESIARCH is needed to determine the 
a person's career at which he should be 
to ‘TeminLce.” In subniilting a title for . 

formal talk before the New York Diabetes 
1 had in mind that it will soon be twenty- . 
since we first had insulin available. Twenty -tour 
ago this month the first injection vras given to a 

betic patient in Toronto. ,„hiinn 

The vears have passed very rapidly' since t le . j,' 

of 1920 when I received an appointment m Fro - ^ 

T 1. R. Maclcod's department and began nor" 
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pmbleni in car!x)hydralc nietakdism. It is quite pos- 
sible that one of the reasons tor inv interest in diabetes 
w-as the fact tliat I had vivid recollection of tlie two 
rears when my father conaluctcd a small private hos- 
pital in Ifastixrrt. Maine, He began his medical course 
at Dalhousie Univcr.sity. Halifax. Xova Scotia, and 
completcrl it here in Xew York City. He sjient most of 
his forty-five years of active practice in l^emhroke. 
^Maine. where I was iMrii. .As I remember it, he was 
the mainstay of the medical staff of this little hospital 
in Eas:ix)rl attd the only trained nurse was my father’s 
sister, who was at th.at titne a severe di.abetic. "I'liis 
aunt. .Annie Rost, like many other Xova Scotian girls, 
had gone to the M.as.sarhuselts General Hosjutal to 
train .as a nur.se. Dr. Kllioit josliTt was a houseman 
in the M. G. H. at that time and when my aunt. .w>me 
years after the completion of her m!rsi!ig course, de- 
velopta] <iial>etes. she renewed his acquaintance and be- 
came [latient Xo. 87.^ in hi> records, I ivui remember 
clearly the meals which die prepared for lierself and 
her ctTorts to adhere >tr!Ctly to her diet and to carry 
out her ntir.dng duties. Her life was prolonged by 
undermitrition and a low carlwibydnito intake but .die 
died of <iinl>etcs some ycar.s Ivfnre insulin w.•i^ avail- 
able. I can remember other medical case.s lK.'cau>e 1 
gave anesthetii's under my fatberX direction when I 
was in my early teens, but none intide an inipre.vsion 
coini>arable to that of diabetes in our own family con- 
nection. 

’Hie research problem wbicli I attacked during my 
Fifth Year in the Univer-ity of 'I'oronto ( FHO). in 
collalioration with H. C. X<ib1e, was an extension of the 
famous jdqurc cx)>enment> of Claude Bernard. We 
mastered the technique of ]iroducing (liqure diaiietes 
and became familiar with many of the accepted chemi- 
cal method- used at that time in the study of the dia- 
lietic organism, fhir program was to interfere with 
each, in turn, of the various nerve pathways by which 
tlie needle hole in the medulla might cause the liver to 
discharge an unusual amount of sugar into the hliHtd 
stre.ain. Xo rejKirt was made of our preliminary re- 
sults hut they were recorded very carefully in a iiote- 
IxKik — the same one incidentally which Banting and 
1 suh.=enuentiy used. 

In the .antumn of 1920 1 iiad decided, after consul- 
t.ition with several Lhiiversily professors (particularly 
with Professor R. 15. Thompson, who has meutioiieil 
the matter many times in the siihsctiucut year.s ) that 
I would sjiend a .-econd year in research in Professor 
Macleod’s lieparlmirut and would attemiit to ohtaiu 
an M.A. degree in Physiology, W'licn Profcsor .Mae- 
leod, in April 1921. outlined Banting's working hy- 
pothesis to Xohle and to me an<l askeil us if we wi-she<l 
to collalxirate with him, 1 was very an.xious to do so. 
Professor -Mticleod eoukl not arrange for any .sti[)eiul 
or living expensc.s, I Iiad enough saved from post- 
discliarge pay received in 1919, to carry on for a time 
and later in the summer of 1921. I borrowed money 
from Banting. My father would gltully have ptxivided 
the amount which I needed hut a genera! practitioner 
a small town has many u.ses for the fraction of his 


earnings which he actually collects. Xoble was also 
interested in the new problem hut he was tired after a 
strenuous year and as his father had a country place 
near Toronto it was tirranged that I should carry on 
the necessary chemical work alone for a time and that 
he would return after six weeks. He did so, but as 
only one [icrsoii was needed for the clicmical aspects 
of the work it was decided witlioiit argument tlial I 
would carry on. The myth that wc had tossed a coin 
to decide who should work first with Banting and that 
.Xohle did not return to the lalioratory as we had 
arranged, origiuatetl in the fertile mind of a uew.sjiaper 
reporter wlio puhlishetl it in the daily press. Unfor- 
tunately Banting suhsequeutly referred to this mythical 
episode ns if it were true. hut. as Xohle and 1 who 
were the only ones present at the time agree, it has no 
liasi.s in fact. ( Dr. Xohle suliscqiiently collaborated 
in many importnnt aspects of tlic insulin work. He 
has had a dbtingnished career in this Inst war as 
Senior Medical Orticcr over.sen.s with tlie Royal Cana- 
dian Air Force.) 

1 have written many times of Banting's brilliant 
initiation and \ igurous leadersliip in the insulin investi- 
gation. In discussing my own part in the isolation of 
in.siilin I have no claims to make wlu’ch have not ai- 
rcaiiy been definitely staked out for me by Fred Bant- 
ing. 1 Ic has correctly stated that we began work in 
partnership and that .-ome of the useful ideas iii the 
early develupmeut were miue. ( )ur eollahoratiou he- 
gati oil M.ay 16th. 1^21. 'J'liis date was set because I 
finished my final examination for a B..A. degree iu 
Physiology and Biochemistry on .May 15th. 1921. 
Banting’s initial liypothesis was of course invaluable. 
The fonuatioii of it was responsilile for the start of 
the work. The scientific basis of the hypothesis was 
challenged by other workers soon after our first paper 
appeareil. If one were particularly interested, the 
ajijdicaiiou to degenerated and intact pancreas under 
identical conditions, of the exlniction procedure wc 
ririginnlly used, would give interesting results. ITow- 
ever the.«e might turn out. the paramouut value of 
Banting’.s idea would still exist and I c.an think of few 
others which have so completely fulfilled their pur- 
pose. It was my great good fortune and unitiue privi- 
lege to work in partnership with Canada’s greatest 
scientist, in the friendliest relationship, before he be- 
came famous. 

Banting has described, on many occasions, the var- 
ious stages in the dcvelopmeiU of the insulin researches. 
Many of the productive ideas were ■‘ehildrcn of his 
brain." lie was well trained in surgery hut had little 
knowledge of the chemical methcKi.s involved in the 
study of metabolic problems. The surgical procedures 
were entirely new to me. )\'e began working up the 
necessary surgical and chemical tecliniiiue.s, Profe.s.sOr 
M.acleod advised certain procedures, some of which 
were useful, while some led to dilliciillies. Tlie two- 
stage ojieration for iiancreatectomy gave us a good 
de.al of trouble, probably because it was dilllcult to 
maintain a-sejisis under our working conditions. In 
spite of this I had the greatest difficulty iu persuading 
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Banting to change to the single-stage metliod. The 
D''N ratio in urine rvas, however, the real stumbling 
block. My figures never showed the 3.G5 which Pro- 
fessor Macleod insisted we must get in completely de- 
pancreatized animals before giving our pancreatic ex- 
tracts. The ratios were variable and almost always 
much lower than 3.65. Banting doubted the accuracy 
of my results but I was sure of them. I looked up the 
literature and almost convinced Banting that the high 
ratio 'was only obtainable in phlorrhizin diabetic dogs 
— which is of course the case. We eventually decided 
to pa}' little attention to the D/N ratio. 

Both Banting and I have written of our difficulty in 
interrupting the pancreatic ducts when we tied them 
with catgut. This simple problem appeared important 
at the time when we were anxious to push ahead rap- 
idly. We were fortunate in deciding to extract the 
degenerated pancreas after seven weeks because the 
insulin content of pancreas decreases after duct liga- 
tion and if we had waited for a longer inten'al we 
would have had less insulin available. Insulin was, of 
course, extracted in very definite amounts from degen- 
erated pancreas and Banting and 1 visualized herds of 
cattle who.se pancreatic ducts had been tied. We worked 
out our simple extraction procedure together. I was 
responsiiile for the addition of the small amount of 
acid which we used. This was added in an effort to 
secure the same pH as the tissues in which we felt the 
anti-diabetic hormone must function. It is to be re- 
gretted that we were so afraid of a departure from 
the physiological range of hydrogen ion concentration. 
If "we had used strong acid, many of our early difficul- 
ties would have been avoided. If, however, we had 
used strong alkali rve would have been in real trouble 
because, as you know, insulin is destroyed rapidly in 
alkaline solution. 

Tlie use of foetal pancreas resulted from discussions 
Banting and I had during several night sessions in the 
laboratory. The decision to collect and utilize this ma- 
terial was Banting’s. The use of alcohol in the ex- 
traction of whole pancreas has an interesting history. 
It was. of course, obvious but perhaps not so apparent 
then as it would be now. Mdien these experiments 
were initiated I thouglit that I had hit ujion a very good 
idea. My friend and classmate, Henry Borsook, now 
of the California Institute ol Technology, helped me 
determine the concentration of alcohol necessary to 
precipitate pancreatic proteolytic enzymes. I can still 
visualize Banting when he saw the results of the alco- 
holic extracts of whole pancreas. He said; "Do you 
know, Charley, I believe that Professor Macleod said 
something about using alcohol as a precipitating agent 
for proteolytic enz}’mes.’' Various incorrect accounts 
have' been given about this phase of our work hy 
people who certainly had no first-hand knowledge of 
the situation. 

The first report of our work on the anridiabetic hor- 
mone was made by Banting and myself at the Physio- 
logical Journal Club on Xovember 14, 1921. The first 
report outside Toronto was before the American Phy- 
siological Society at the ?Jew Haven Meeting in De- 


cember, 1921. As Banting and I were not mtmhn 
Professor Macleod’s name was added. His raJrZ 
however, did not appear on the two more deiai'S 
papers wliich were published in the Journal of Late-, 
tory and Clinical Medicine in February and May, 1922' 
and w'hich described our work from the beginning up 
to that time. Banting enjoyed making charts but" nor 
writing papers. I have the originals of die cbm 
for those papers which he made, with the e.vception oi 
one, which 1 gave to Dr. Joslin. I probably destroyed 
the manuscripts of these first detailed scientific jrapers 
which I had written, 

V'hen Banting and I decided to make an e.Ktract 
for administration to a human diabetic it was agreed 
that I should secure a beef pancreas aseptically and 
work up the material as carefully as iws.dble to avoid 
bacterial contamination. I confess that I have always 
licen pleased that I had the pririlege of making this 
material. With the help of a worker in the ahatoir I 
opened a likely looking steer and removed the pancreas 
with sterile instruments. When the final extract was 
ready 1 gave it to a diabetic clog and secured a gckd 
fall in blood sugar. Banting injected the material un- 
der his own sWn and then under mine. We wailed 
twenty-four hours and as only a mild local reacticn 
developed we decided to take samples to the General 
Hospital. A friend of Banting’s and of mine, Dr. Ed, 
Jeffery, gave the first injection to Dr. Walter Camp- 
bell’s patient, Leonard Thompson, the first human 
diabetic to receive insulin. A great deal of interesting 
data could be collected on the first patients to receive 
insulin in various countries. The first in the United 
States was a patient of Dr. John R. Williams ot 
Rochester. 

Just how many diabetics in thi.s country now requite 
insulin is difficult to estimate. The demand for insulin 
has increased at a much more rapid rate than we ex- 
pected, The total distribution in this country ha> 
doubled every four or five years for tlie past filteen 


rears. _ . . i 

It is quite possible that further reminiscences aio 
;he early days of insulin would tire you and my tit e 
ndicates that twenty-five years of research work is to 
le discussed. As a matter of fact, work on insulin has 
Proceeded almost without interruption in my laboratop. 
Fhe last war did interrupt the series of studio on in^ 
;ulin content of pancreas in which Dr. R. E. ai- 
ind I were intensely interested. Tliese findings 'V 
•eviewed by Dr. Haist last year in Physiological Ke- 
.-iews. The further work of Dr. D. A. Scott , 

\. L. Fisher, on protamine zinc insulin, in the 
>f the Connaught Laboratories for which I was 
•esponsilile. was also discontinued during tie war. 

In 1925 when I went to work in England with ^ 
Henry Dale, who was then Director ot the i 
histitute for Medical Research in London. 

•ided to work on anv problem e-xcept insulin. ( - 
returned to this field after six or seven luont is/- 
vas very much interested in the vasodilator 
u certain tissues - particularly liver. 
ests indicated that histamine was one or 
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factors and Sir Henry was verj* pleased to return to 
a field in which he had for many years been keenly 
interested. It was. of course, one of the many to which 
he had made fundamental contributions. In the course 
of our investigations histamine was for the first time 
isolated in crystalline form from normal animal tissue. 
The key collaborator in this aspect of our studies was 
the late Harold Ward Dudley. We found large amounts 
of choline in the tissue extracts and this was also iso- 
lated in pure form, but this was not the first time that 
choline had been isolated. At that time I reported from 
Dale’s laboratory', an interesting synergistic relationship 
between the vasodilator effects of histamine and choline. 

I became vet}' interested in the possibility that his- 
tamine might be formed in the body from histidine and 
as the lung appeared to be particularly rich in hista- 
mine I used that tissue in the search for a decarbo.xy- 
lating enzyme. I found no formation of histamine but 
a rapid disappearance of both the naturally occurring 
base and of added histamine. This disapperance of 
histamine appeared to be enzymic in nature and fur- 
ther evidence of this yvas subsequently obtained yvhen 
I returned to Toronto. The enzyme system w’as named 
histaminase and many studies have now been made on 
it. ^ly collaborators and I tried very hard to demon- 
strate an action of injected histaminase in the intact 
animal but obtained little or no evidence in favour of 
this action. This did not prevent certain commerdal 
firms from marketing a product of questionable potency 
and even more dubious efficacy. Histaminase is a fas- 
cinating enzyme system yvhich may be of considerable 
clinical interest, but it has not as yet, and is unlikely 
to have, an established therapeutic role. 

In the yvork on histamine and histaminase yve used 
a great deal of heparin. It yvas then available only in 
ver}' cnide form and I decided to organize a group 
yy'ith the objective of improydng the material. Dr. .A. F. 
Charles and Dr. Scott some years later, isolated heparin 
in cr}'stalh’ne form. In the course of this yvork they 
developed a method noyv yvidely used for the prepara- 
tion of very' potent heparin. 

The availabilitj' of adequate amounts of pure heparin 
enabled us to carry out several series of experiments 
on the prey'ention of thrombus formation. Some of 
you may' hay'e seen the films yy'C made to demonstrate 
this process. In the presence of heparin, thrombus for- 
mation may be completely prevented. The first ex- 
tensive clinical studies using heparin yvere made by 
our collaborator in the e.xperimental yvork. Dr. Gor- 
don lilurray of the Department of Surgery, University 
of Toronto, and solutions of purified heparin have since 
been extensh'ely used in y'ascular surgery. Jly col- 
leagues Dr. E. T. Waters and Dr. L. B. Jaques, iso- 
lated heparin in crystalline form from the blood of 
dogs in anaphylactic shock. 

The causatiy'e agent of a certain haemorrhagic dis- 
ease, of cattle is contained in spoiled syveet clover hay. 
This yvas first shoyvn by Dr. Schofield of the Ontario 
Agricultural College, University of Toronto. You are 
aU familiar yvith the brilliant yvork of Dr. Link and 
his collaborators in isolating and synthesizing dicoum- 


arin. This substance and heparin are noyv both used 
in the prey'ention of thrombosis. Dlcoumarin can be 
given orally but there is a latent period of many hours 
before it is effective. Heparin is not effective by the 
oral route but yvhen giy'en intravenously exerts its ef- 
fect promptly. Heparin is of great physiological sig- 
nificance and the members of my group — particularly 
Dr. Jaques — have been invekigating it continuously 
since yve have had it available in pure form. Jaques 
has found an enzyme — rheparinase — yydiich inactivates 
heparin. Heparin is neutralized almost instantaneously 
by the intravenous administration of protamine, as 
Chargaff originally shoyved. 

In 1928 I became very much interested again in 
fatty livers in diabetic animals. Banting and I had 
planned in 1922 a series of long continued observ'ations 
on diabetic dogs treated yvith insulin. We yvere unable 
to carry' out this yvork because Banting undertook for 
a time the clinical treatment of diabetes and I yvas 
forced to return to the preparation of insulin. Allan 
and others under Professor Macleod’s direction, hoyv- 
ey'er, carried out these studies and found a type of 
fatty Hy-er not due to lack of insulin but. preventable 
by some component or components of beef pancreas. 

I am not going to revieyv the history of yvhat I have 
called lipotropic factors here. Dr. J. M. Hershey made 
a great foryy'ard step yvhen he found that crude lecithin 
could be substituted for beef pancreas. Professor Mac- 
leod yvas not convinced that the crude lecithin yvas not 
exerting its effect by supplring one of the yvell knoyvn 
dietary factors and advised me, yvhen I succeeded him, 
to supervise the yvork very carefully before it yvas re- 
ported from the department. As you knoyv. this turned 
out to be a very noy'el and interesting study, and chol- 
ine. betaine and a component of casein (later shoyvn 
by Tucker and Eckstein to be methionine), yvere iden- 
tified in our laboratories as lipotropic factors. 

During the period 1930-1939 results in three 
fields of research yvere published from our laboratories. 
The neyy field of the effects of diets on insulin content 
of pancreas yy'as developed by Dr. Haist and myself. 
The effect of diet and insulin on the prevention of dia- 
betes in dogs yvas explored. The heparin studies and 
those on the lipotropic factors yvere pushed forward as 
vigorously as possible yvith the help of junior and a 
feyv more senior yvorkers. Perhaps yve yvould have 
been better ady'ised to concentrate on only one field. 
It yvould hay'e been less entertaining, and one has a 
right to some entertainment yvhen medical research is 
an ay'ocation as yvell as a profession. 

This yvork and pleasure yvas interrupted for us, as 
for so many others, in 1939. Most of the pnblems I 
have mentioned yvere dropped immediately. In Sep- 
tember, 1939. yvith the invaluable help of rry friend 
Dr. M iliiam Thalhimer of Iveyv York, my' colleagues 
and I organized the Canadian Dried Serum Project 
yvhich after some vicissitudes grew very rapidly. Over 
2,000,000 donations of blood yvere secured" by the 
Canadian Red Cross, dried in the Connaught Labora- . 
tones and the University' of Afontreal, and mide avail- 
able to the Canadian armed forces oy'erseas rnd to ci- 
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vilian and inilitarj’ authorities in England. 

During the winter of 1940-1941 many members of 
my research group joined me in forming the Medical 
Research Division of the Royal Canadian Navy. It 
was a privilege to be a part of the organization which 
grew during the war from a strength of less than 2,000 
to 100,000 and which was responsible for convoying 
appro.ximately half of all sujiplies shipped from North 
America to the British Isles. We even helped to guard 
the coast of the U. .S. A. in the winter of 1941-1942. 
Tlie results of our medical research in the Navy are 
being reported in a special number of the Journal of 
the Canadian I^Iedical SeiAnces. 

Mhth the cessation of hostilities our minds have 
turned again to peace time problems. What we trust 
wll be an active and productive group is being rebuilt 
for the continued stupes of carbohydrate metabolism, 
the lipotropic factors, blood clotting and thrombosis, 
and several new ventures. Research of all kinds is 
receiving more attention than ever before in its history 
and we are engaged in Canada, as you are in the 
United States, in attempting to make adequate pro- 
vision for its freedom, maintenance and direction. 

Chairman Tolstoi: I am going to ask the one man who 
I think is entitled to discuss this paper probably more 
than any one in the audience if he will. I am sure all 
of you will guess who that man is. Dr. Joslin, won’t 
you be good enough to say a word or two? 

Dr. Elliott P. Joslin; Ladies and Gentlemen, and Dr. 
Tolstoi, thank you very much for the privilege of coming 
down here tonight, but I will not take the time to discuss 
.the paper, and I am sure I should not do that. 

I was only too glad to have an opportunity to be here. 
Thank you for calling on me. (Applause) 

Chairman Tolstoi: Dr. R. E. Haist, Associate Professor 
of Physiology, of the University of Toronto, will make 
the second presentation. 

The title of his paper is “Carbohydrate Metabolism in 
Traumatic Shock.” 

CARBOHYDR.ATE .METABOLISM IN 
TR.A.UMATIC SHOCK 

R. E. Haist, M.D.. Ph.D. 

'^liERE ARE MANY varied changes in shock secondary 
to injury. Of these, the changes in carliohydrate 
metabolism especially merit the attention of anyone 
intere-ted in diabetes. We should like to know first, the 
nature of the clianges that occur in the animals in 
shock and secondly, whether or not these changes can 
be relatctl in any way to diabetes. I may say at the 
start that there is more information about the changes 
in carbolydrate metabolism in shock than there is con- 
centing aiy relation of secondar>' shock to diabetes. 

Shock may result from burns, haemorrhage, trauma, 
or ano-xit of the e.xtremities produced by tourniquets 
or pressire cuffs. The tvork of our group was con- 
fined to a study of the changes in animals whose hind 
limbs had been made ano.xic by the application of pres- 
sure cuff). Most of the discussion will be concerne'H 
with this type of shock, and will deal with studies con- 
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ducted in large part by my colleagues, J. I. Hamilton, 
E. J. Pugh, M. A. .Ashworth and E. S. Goranson. li 
may be well at the start to indicate briefly the genera! 
procedure used for inducing shock in dogs and latt 
in these e.xperiments. 

In dogs, pneumatic cuffs were applied to the hind 
limbs, inflated to a pressure greater than arterial blood 
pressure and left in position for 5 to 6 hours. On 
release of the cuffs the limbs became swollen ami the 
animals developed signs of shock (1). 

In rats, the procedure was similar except that spedal 
metal clamps were used instead of the pneumatic cuffs. 
These clamps were left in place for 12 to 14 hours 
and then removed. After removal of the clamps, flit 
limbs became swollen and the animals developed signs 
of shock (2). The animals ivere kept at a constant 
environmental temperature (27° C.) throughout the 
experiment. 

It is interesting to note at this point that many of 
the shocked rats survived yvhen the injured limbs were 
reclamped, i.e.. ivhen narrow clamps were placed high 
on the legs after the swelling was practically complete. 
The average survival time for untreated shocked rats 
was 3 hours and 12 minutes with the mode between 
2 and 2j4 hours. When the shocked rats were re- 
clamped 1 hour after the first removal, 41 out of 48 
survived. When the shocked rats were reclamped 2 
hours after the first removal, 40 out of 60 sutAuved (2). 
Measurements of limb volume carried out many hours 
after reapplication of the clamps showed that the limb 
volumes were not appreciably reduced after redamp- 
ing. The fluid trapped in the injured, reclamped limbs 
is lost to the body, yet the animals recover. 

We shall see later that some of the metalwlic changes 
occurring in shock are rather quickly reversed by this 
reclamping jirocedure. It is known that reclamping 
imiiror'es the peripheral blood flow in shocked animals, 
but the manner in which it brings about its elTect i-' 
still a matter of debate. 

We have described the methods of inducing shoe' 
in our e.xperimental animals. Now let us consider t le 
changes in carbohydrate metabolism. 

The blood sugar changes in heart blood from 
rats were consistent. It was found 1) that the 
sugar level rises as a result of the clamping proce ure, 
2) that the level is still further increased early m 
shock, and 3) that terminally the concentration 
sugar in the blood is reduced again and may e\en la 
below the control values. . 

It would appear from the work of other.s ( ) ; 

the elevation in blood sugar while the damp* ' 
place may be ascribed to s.vmpathetic ‘ 

result of pressure exerted by the clamjis on un I ^ 
nenxs. There is also good reason to believe tia 
increase following the release of the damps « 
the liberation of adrenaline (3, 4). The 'lyi*”*-' j 
that occurs later in shock probably depends on s 
factors; 1) a depiction of stores of ’ 

liver, 2) a failure of the new formation ot • 
the liver, 3) an increased utilization ot g R - 
peripheral tissues. 
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As evidence for the increased use of glucose by peri- 
pheral tissues, Russell, Long and Engel (5) present 
the finding that in the eviscerated (or liverless) rat the 
blood sugar falls more rapidly after haemorrhage tlian 
in control animals, that is, the sugar is removed more 
rapidly by peripheral tissues in the shocked animal. 

In our experiments with rats, then, the blood sugar 
levels increased after the clamps were applied. After 
the clamps were removed and shock was developing, 
this blood sugar level rose still higher. Finally, later 
in the course of the development of shock a reduction 
in blood sugar and even definite hypoglycemia was 
endent. 

Associated with these changes in blood sugar were 
alterations in carbohydrate stores. There was, for 
example, a reduction in the glycogen concentration of 
liver in shocked rats as compared to fasting controls 
or rats with clamps remaining in position. In specially 
treated rats with higher initial glycogen values the dif- 
ference is more pronounced. In the shocked animals, 
too. the glycogen content of skeletal muscle is consider- 
ably reduced (6). In the injured extremities, i.e.. the 
ones to which the clamps had been ajiplied for 12 to 14 
hours, the glycogen concentration m most instances 
was not measurable. However, the muscles of the fore- 
limbs, which were uninjured, exhibited a definite re- 
duction in glycogen content also. The controls showed 
an average value of 0.38 g.% while in the shocked rats 
the concentration was 0.19 g.9c. Since in the shocked 
rats the stores of carbohydrate in liver and muscle are 
reduced, while at the same time the blood sugar level 
falls below that of control animals, it seems likely that 
either more sugar has been utilized iieripherally or 
else the new formation of carbohydrate from non-car- 
bohydrate sources has been reduced. 

In addition to these changes in the level of blood 
sugar and the reduction of carbohydrate stores, the 
shocked animals also show an altered response to glu- 
cose. Following glucose administration by stomach 
tube there is a high and prolonged increase in blood 
sugar level. Not only are tlie blood sugar values higher 
than those of the clamped control animals, hut also 
the\^ are not reduced four hours after the sugar is 
given. 

Some equally definite results were obtained after 
the intravenous injection of glucose in dogs. Repeated 
intravenous tests were undertaken in which one half 
gram of glucose per kilo was injected every half hour, 
the blood sugar sample being taken just prior to each 
injection. In control dogs there was an initial elevation 
m blood sugar, returning towards the normal again 
after several hours, i.e., the Staub-Traugott effect was 
evident. In the shocked animals the blood sugar level 
.showed a progressive increase to very high values. 
Twenty-four hours later, if the animal survived, the 
sugar was often still above the normal fasting level. 
The length of the period of cuff application influenced 
the tolerance. If this were four hours or less, the tol- 
erance change usuall}' was slight, .^s a rule, five hours 
application \ras necessary for a good effect (7). 

An attempt was made in both intact and partialh' 


depancreatized animals to induce permanent damage to 
the pancreatic islets by successive periods of shock, 
during which the blood sugar was maintained at high 
levels by glucose injection. Difficulty was encountered 
in this attempt, since a lesser degree of injury failed 
to produce the tolerance change and an injury suffi- 
ciently severe to cause the changes in tolerance usually 
killed the animal. Under the circumstances the study of 
whether or not permanent diabetes could be produced 
by rej)eated injuries of this type with high prolonged 
blood sugar levels was rather unsatisfactory. 

Using transfusions to promote survival in partially 
depancreatized animals, it was hoped that there might 
be some indication of diabetes of a persistent type. So 
far there has been no evidence in the animals that sur- 
vived that a persistent glycosuria or elevated fasting 
blood sugar level resulted from this procedure. While 
these e.xperiments are not satisfactory as yet. we may 
say, however, that injuries of the t 3 'pe we have de- 
scribed gave rise to marked changes in carbohydrate 
tolerance; that unless the period of anoxia was longer 
than 4 hours the tolerance changes were not great; 
that if the periods of anoxia were much longer than 
this the tolerance changes were very marked, but the 
animals usuallj- died. Transfused animals that sur- 
vived showed no persistent glj’cosuria. 

While the changes in blood sugar level following 
glucose administration in shocked rats and dogs are 
definite, perhaps the most outstanding difference be- 
tween the control and shocked animals is shown in 
their ability to store glycogen in the liver. Glucose 
was given by stomach tube at the time the clamps were 
removed and the glycogen content of liver was studied 
at 4 hours later. Four hours after the glucose was 
given, 20 control rats showed an average liver glycogen 
value of 1.16 g. %. whereas at the same time a similar 
group of shocked rats gave an average value for liver 
glycogen of 0.093 g. %. This difference between 
shocked and control rats is not due to the clamping it- 
self, since rats having the clamps left in place respond- 
ed much like the control animals (2). The impaired 
storage of glycogen in the liver is evident earlier in 
shock as well. When the determinations were made 
two hours after the glucose was given, i.e., two hours 
after the clamps were removed, a similar difference 
between the “shock” and control groups was found 
(“Shock” average, 0.56 g. %; control average, 0.84 
g. %). This indicates that the impairment in the stor- 
age of glycogen in the liver is not merely a terminal 
event in shock. It will be evident from what has been 
said that rats in shock c.xhibit an impaired ahilit\’ to 
store glycogen in the liver when sugar is fed. This 
change occurs only after the clamps are removed and 
is not due to the clamping procedure itself. 

Was the poor storage of liver glycogen due to a de- 
fective absorption of glucose? Tests of the absorption 
of glucose from the gastro-intestinal tract indicated 
that at four hours after glucose administration by 
stomach tube, the residue of reducing substances in 
the gut was much the same in the control and "shock” 
groups. Practically all the glucose Iwd been absorbed 
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by that time. The actual rate of absorption of glucose 
was not measured. While it has been reixarted that 
the rate of absorption of sugar is reduced in shock, it 
seems unlikely that poor absorption of glucose from 
the gut has anything to do with the reduced glycogen 
storage in the livers of these animals, since this re- 
duced storage occurred despite the fact that the blood 
sugar level was very high. 

The reclamping procedure which, you will recall, 
leads to survival, rather quickly brings back the ability 
of the animal to store glycogen in the liver. The res- 
toration would seem to be more rapid, the earlier the 
clamps are reapplied (2). 

In view of the great change in the response to glu- 
cose it seemed desirable to find whether or not other 
sugars were similarly affected. In control unshocked 
rats the administration of fructose gave rise to as 
great if not a greater mcrense in liver glycogen than 
did glucose. ^^Ten fructose was given to the shocked 
rats the storage of glycogen in the liver was no better 
than when glucose was administered. A point of in- 
terest, however, is that the transformation of fructose 
to glucose can still take place in the shocked rats. In 
shocked rats given fructose, the blood glucose level 
was elevated. This elevation was as marked as in 
clamped control animals. The blood fructose level 
showed little change. In fact, the levels of blood glu- 
cose following fructose administration were similar to 
those found when glucose itself was given to the 
shocked rats. It would seem then that the ability of 
the rat to transform fructose to glucose is not greatly 
impaired in shock (7). 

Because of the high blood sugar levels and the low 
liver glycogen in the shocked rats given glucose, it 
was desirable to try the effect of insulin injection in 
these animals. Two units of insulin were injected sub- 
cutaneously into shocked rats given glucose. Insulin 
administration did not enhance the storage of glycogen 
in the liver — one probably would not expect it to — 
but it did lead to a ver)’ definite reduction in the blood 
sugar level below that of the shocked rats. The ad- 
ministration of insulin along with glucose also delayed 
the fall in the glycogen of die uninjured muscles in 
shocked rats, but the reduction was usually evident 
later. A good part of this retarding effect may be due 
to the glucose itself. 

It seems likely from these results that in the shocked 
rats given glucose the fall in blood sugar level follow- 
ing insulin administration is not due to any enhanced 
storage of sugar as glycogen in the liver and muscles. 
Since insulin caused a marked reduction in blood sugar 
in these animals yet did not improve the muscle gly- 
cogen, one is tempted to conclude that the insulin pro- 
duced its effect by stimulating the direct utilization of 
glucose in peripheral tissues. 

The shocked rats, tlien, are unable to store glycogen 
after glucose, and have a decidedly abnormal sugar 
tolerance. Insulin does not improve the glycogen stor- 
age in the liver, does not prevent the fall in muscle 
glycogen, but does lower the blood sugar level. 

What is the cause of these altered responses to car- 
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|)ohydrate? One of the first things that comes to mirf 
IS tjssue anoxia. A number of observers have found 
that exposure of rats to low o.xygen atmospheres gives 
changes in carbohydrate rather similar to those ob- 
served in shock. Hyperglycaemia followed by hypogly. 
caemia has been reported, the hypoglycaeroia as in 
shock apparently being assodated with an increased 
rate of removal of sugar by peripheral tissues tS). 

In our e-xperiments it was found that sufficiently 
severe anoxia prevented the storage of liver glycogen 
after glucose was given. The rats kept in low oxygen 
atmospheres and given glucose had a concentration of 
liver glycogen less than >4 that of controls. 

Engel, Harrison and Long have shown that anoxia 
of tlje liver can give rise to certain biochemical changes 
similar to those obtained in shock. We have con- 
firmed the finding of these and other workers that the 
oxygen supply to liver is reduced in .shock. The How 
of blood in the portal vein becomes slower, and the 
calculated oxygen saturation and o.xygen content of 
portal vein blood is diminished. If would appear, then, 
tliat anoxia can produce certain metabolic changes 
similar to those observed in shock and it also seems 
evident that in some situations in the Itody there is a 
diminished oxygen supply. Whether or not the diminu- 
tion is sufficiently great to produce the metabolic effects 
has not been established in our e.xperiments. Pure 
o.xygen under pressure will not lengthen sunlval or 
improve glycogen storage in the shocked animals. This 
is not an argument against anoxia as an important fac- 
tor in shock. It would hardly be e.xpected tliat in- 
creased oxygen supply' would greatly improve the con- 
dition in the animal if the ano.xia results from an al- 
tered circulation, or from some derangement of tissues 
preventing the use of o.xygen. 

Some have suggested that in shock, metabolism in 
peripheral tissues is of the anaerobic type. This seems 
to be so. Since the anaerobic breakdown of carbo- 
hydrate yields much less energy than when it is metabo- 
lized aerobically, more carbohydrate is required. Tlus 
has been offered as an explanation of the increased 
peripheral utilization of glucose in the shocked animab. 
Other evidence for anaerobic metabolism is the reduc- 
tion in muscle glycogen previously mentioned, the in- 
crease in blood lactate and a marked fall in bod) 
temperature and limb temperature. 

Some work done with Dr. K. C. Fisher indtotes 
that there is a rapid fall in body temperature and m 
foreleg temperature in rats after the removal ot tie 
clamps. I should like to call attention to the fact t a 
in our experiments certain major metabolic change^ 
occur almost immediately after removal of the clamps- 
This is indicated by the precipitous fall in Ixidy teffl 
perature and foreleg temperature. Many contend, wi 
good reason, that adrenaline liberation occurs ’ 
shock. It should be noted, however, that if that is so ® 
calorigenic effect of adrenaline is not evident in t e- 
animals, and also its effect on heart rate is absent. ^ 

When tlie injured limbs are reclamped and 
mals survive, the temperature ceases to fall an - 
to rise again. This indicates that the general nietaiw 
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changes arc stopped and even reversed by the reclamp- 
ing procedure. 

It has been suggested that a depletion of high ener- 
gv phosphorus compounds, essential for the metaliolisni 
of carbohydrate, is a major factor in the development 
of shock. In e.xperiments with E. S. Goranson it was 
found that while the muscle of tiie clamped legs con- 
tained little or no adenosine triphosphate and jihospho- 
creatine. the uninjured muscles of the forelimbs con- 
tained amounts of these materials not greatly different 
from that of controls. Tlie turnover rates of adenosine 
triphosphate and phosphocreatine, estimated by the use 
of radioactive phosphorus, also were not greatly al- 
tered. .A.t this stage in shock, then. i.e. 234 hours after 
the clamps were removed, there was no appreciable 
reduction in these high energy phosjihorus compounds 
either in concentrations or in turnover, e.xccpt in the 
damaged limbs. This is at a time when changes in gly- 
cogen storage are occurring and when the body tem- 
perature and limb temperatures arc rapidly falling. 
Under the circumstances, it is hard to credit the reduc- 
u'on in high energy phosphorus with a major role in 
shock. 

We have shown that in our e.xperiments the shocked 


animals exhibit marked changes in blood sugar level 
and carboh 3 'drate stores ; that tliev' have ait abnormal 
tolerance, for^ administered glucose and fail to store 
glycogen in aAiormal fashion in liver and muscle ; that 
insulin lowers the blood sugar . in these animals but 
does not increase muscle of liver glycogen; that fruc- 
tose can still be transformed to glucose and that the 
concentrations and turnover of adenosine triphosphate 
and phosphocreatine are not reduced at a time that 
many of these changes occur and when the body tem- 
perature is falling. Since most of these changes can be 
rather quickly reversed by reclamping, it seems evident 
that a change occurring in the damaged (and anoxic) 
tissues of the shocked rats is affecting the activity of 
parts remote from the site of the injury. This effect 
appears to be due to causes other than loss of fluid 
from blood vessels. 

So far we have been unable to establish ant’ rela- 
tionship between the tjqie of injurj- we have described 
and diabetes. However, in animals not previously 
diabetic, the changes in carbohydrate metabolism are 
very profound and provide some promising leads for 
further investigation. 
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Chairman Tolstoi: This very interesting paper is open 
for discussion. 

Dr. Mirsky! 

Dr. Jiirsk}-: J just want to compliment Dr. Haist on a 
heautiful piece of work, which I am sure when continued 
will be most productive, not only from the point of view 
of shock but as some of you are aware, I think, from 
the point of view of the genesis of diabetes as such, 
since I personally believe the same mechanisms are in- 
volved there. 

Chairman Tolstoi: Dr. Hock, would you like to com- 
ment? 

. . . .There was no response. . . . 

Chairman Tolstoi: Would anyone else like to comment? 

. . . .There was no response. . . . 

Chairman Tolstoi: Before going on with the program, 
I should like to call on Dr, Louis Bauman for an im- 
portant announcement. 

Dr. Bauman, won't you come up here, sir, please? 

Douis Bauman: Ladies and Gentlemen, it has been 
the policy of the Clinical Society of the New York Dia- 
Mtes Association to elect members, out-of-town mem- 
who are distinguished for their work in this field 
to Honorary Fellowship. 

It gives me great pleasure to present this certificate 
to Dr. Best. (Applause) 

Would Dr, Joslin please come up? 

1 am very glad to present this to you as the foremost 
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clinician in your field, and to Dr. Best I should say as 
one of the greatest human benefactors. 

. .Certificates of Honorary Fellowship were presented 
to Dr. Joslin and Dr. Best, amid applause. . 

Chairman Tolstoi: The final paper on the program 
will be given by a member of the New York Diabetes 
Association, Dr. Charles Best. 

Dr. Charles H. Best: Mr. Chairman, Ladies and Gen- 
tlemen, I thank you most sincerely for this honor. Per- 
haps it justifies speaking of twenty-five years in medical 
research to receive honors of this kind, an evidence that 
perhaps you have reached the peak of your career and 
can begin to reminisce. 

FACTORS AFFECTING FAT TRANSPORT IN 
THE ANIMAL BODY 

C. H. Best. C.B.E.. F.R.S. 

Director of the Department of Physiology and of the Banting and 
Best Department of Medical Research, University of Toronto. 

T MAY summarize briefly what I wish to discuss dur- 
-*• ing the next half hour, in the following wa)-. Our 
knowledge of fat digestion and absorption has not 
greatly increased during recent years, ^^'■e know, un- 
fovtanately, only a little more about the mechanism by 
which fat is carried in the blood or in other fluid 
tissues. ^ We have gained, however, an entirely new 
conception of the dynamic state of fat in the tissues. 
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largely through the brilliant work of the late Dr. 
Schoenheiitier and his colleagues. As a result of the 
investigations of Heresy. Ciiaikoff, Stetten and others, 
we have secured a great deal of new information on 
the formation and mobilization of the lipids. We now 
have a number of powerful agents which stimulate the 
mobilization of fat from one part of the body to an- 
other. Three of these — insulin, the lipotropic factors, 
and the pituitary liver fat increasing material — were 
discovered or first clearly demonstrated in our labora- 
ories. and I shall de.scrihe briefly the cftect of each of 
the.se on fat mobilization. The anti-fatty liver sub- 
stance of ChaikofT and his collaborators, and Drag- 
stedt’s lipocaic, and their relationship to the problem 
will also be discussed. 

T//r Absorption of Pat 

It is high time that a vigorous new stud}' utilizing 
the modern methods of fat csimation and identification 
should be made upon the process of absorption of fat 
from the intestines. Many aspects of this problem 
still remain obscure. It appears to I)e established that, 
except for small quantities which may be aiisorbed in 
a fine emulsion of unsplit fat. hydrolysis of the fat 
into its constituent fatty acid and glycerine is a neces- 
sar)’ preliminary to absorption. Small amounts of par- 
affin oil, which' is of course not digested, can he ab- 
sorbed. Lanolin on the other hand, although well emul- 
sified. is not absorbed. The importance of the bile salts 
in the passage of fatty acids across the intestinal mem- 
brane has been re-emphasized. Sinclair lias found that 
during fat absoqition a change occurs in the compo- 
sition but not in the total quantity of phospholipids in 
the intestinal muco.sa. During fat absorjition the fatty 
acids of this specific phospholipid are those of the food 
fat. The belief that phosphorylation of the fatty acid 
occurs as a step in the synthesis of neutral fat in the 
intestinal mucosa, has been supiiorted by Verzar, but 
serious doubt has been cast upon his evidence. 

The Patinvay of Absorption 

One searches in vain for convincing new studies in 
which an attempt has been made to account for all of 
the fat which disappears from the intestines during fat 
absorption. We are forced to rely upon very old and 
ratber dubious data which indicate that 60^?: or so of 
the fat can be detected in the lymph channels, i.e., in 
the thoracic duct. Many of us have cannulated the 
thoracic duct and watched fat absorption but no mod- 
ern attempt has been made to place this observation 
upon a quantitative basis. An anatomical and biochemi- 
cal, i.e., a physiological stud)-, would be well worth 
while, even if no new channels were detected. Fraser 
believed that there is appreciable absorption directly 
into the blood stream, but this verv' stimulating work 
awaits confirmation and extension. 

During fat absorption the central lacteals show rhyth- 
mical contractions which evidently serve to force the' 
chyle in them into the lymphatic tributary to the thor- 
acic duct. Under dark ground illumination, plasma 
fat can be obseiA’ed as minute particles. Fat is, of 


course, not only transported as chylomicrons but pho^ 
pholipids and cholesterol esters are believed to act a? 
vehicles. The lipoproteins may also play a role. 

When one examines these matters closely, it will he 
found that the rise in phospholipids during fat absorp- 
tion is small and irregular. The changes in cholesterol 
arc even more indefinite and may be due solely to chol- 
esterol which is delivered info the intestine ivhen fat 
is being absorbed. While it is possible that the change 
in cholesterol from the free to the Ixiund form may 
be of some significance, there is really little or no direct 
evidence based on changes in amount of blood, for the 
participation of cholesterol in the early stages of fat 
metabolism. I3ut the participation of substances in the 
mobilization of fat must not be judged by variations 
in amount unless considered in relation to their rate of 
regeneration. Ten units of pho.spbolipid may cany 
twenty new fatty acids on every trip or may cany the 
same fatty acids forth and back. The amount of phos- 
jiliolipid would remain the same in lx)tb cases. A be- 
ginning has been made in an investigation of this new 
possibility. Plasma phospholipid is apparently formed 
largely in the liver, since labelled phospbonis which 
readily finds its way into the plasma phospholipid un- 
der normal conditions, does not do so after hepafec- 
tomy. Certain dietary factors increase the rate 0 ! re- 
generation of the phospholipids of plasma. 

Dietary fatty acids labelled in various ways have 
been detected in hepatic tissue after fat absorption. 
The older results in which various methods of labelling 
were used, and which demonstrated the deposition in 
tlie depot fat of dietary fatty acids, have been abun- 
dantly confirmed by the use of more modern and better 
techniques of identification. We have, however, no 
quantitative data to indicate whether all of the fat 
which is deposited in the tissues must pass through the 
liver before dejKJsition in the fat depots. If some 
action of tlie liver is necessary it would seem to toe 
been better to arrange for the absorption of fat into 
the blood, or to deliver the lymph containing the fat 
first to the liver rather than info the sulrclayian vans. 
Perhaps, however, a more gradual presentation of die- 
tary fat to the liver is desirable. 

The Dynamic Slate of Fat in the Tissues 

As stated above, recovery from the depot fat of a 
particular dietary fatty acid has been repeatedl} eni 
onstrated. This deposition is, however, limited to 
higher fatty acids — above C'". Those of lower mo 
lecular weight are apparently called upon first tor 
provision of energy, or they may be built up in 
longer chains and stored. Thus the 
weight fatty acids may affect the composition 0 
body fat. Schoenheimer and Rittenberg has shotvn 
a portion of stearic acid may be 'Lr- 

acid and another degraded to palmitic aad. ^ 

ated bonds may be hydrogenated and a long 
acid may be converted to a shorter or lon^J mo 
The inter-conversion of the fatty acids withm ® 
is thus well-established. Desatura;tion was 
strated by means of the isotope technique, but le 
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highly Hiisaturated essential fatty acids were not form- 
ed. The animal body is capable of not only producing 
one t>-pe of fatt>- acid from others, but does so even if 
the fatty acid formed is abundantly supplied in the diet 
Wiile these steady interconversions are going on. fat 
formation takes place continuously and rapidly in nor- 
mal animals whether fat is supplied in the diet or not. 
i.e., it comes from carbohydrate + protein. 

This beautiful work, due largely to Dr. Schoen- 
heimer and Dr. Rittenberg. shows that the lipids of the 
tat deposits are constantly subject to a great variety of 
chemical changes. The normal animal's body fat. de- 
spite qualitative and quantitative constancy, is in- a 
state of rapid flux. It is obvious that this could not 
have been detected without the development of the use 
of isotopes. 

I may state here that my colleagues and I. m'th a 
great deal of help from Dr. Schoenheimer. investi- 
gated the rate of regeneration of depot fats using deu- 
terium as a label, and we did not find as rapid a rate 
of regeneration as Schoenheimer’s experiments had 
established under other and more normal dietarr- con- 
ditions. We were using a more highly purified diet and 
supplied only one of the B vitamins — thiamine. Un- 
der these conditions the rate of turnover of depot lipids 
was apparently less than when the more complete diet 
had been used. Stetten and Grail have confirmed 
Schoenheimer's results and find the half life of deu- 
terium in depot fat 5-6 days, and in liver fat 2.6 to 
2.8 days. It may be that our incomplete diet inter- 
fered with the normal state of affairs, but these find- 
ings have already stimulated the further analysis of 
this situation. 

Siarvaiiou 

And now let us consider certain specific conditions 
and discuss how they affect fat transport — first, star- 
vation. The gross changes in the fat depots during 
starvation are, of course, obvious. There have been 
numerous reports of a rise in the plasma lipids, but 
results vary from species to species. In some organ- 
isms it is accompanied by ketosis while in others very 
little rise in ketonemia can be demonstrated. In 1944, 
for e.xample, Kartin. Man. Winkler and Peters, 
studied the changes in plasma and serum lipids in 
fasting normal man. There was a slight rise in ketone 
bodies and senim cholesterol and in lipid phosphorus, 
but there was no definite change in the neutral fat. 

In some species the accumulation of fat in the liver 
IS observed during starvation. In most laboratory ani- 
mals. however, this is never very marked and in many 
of them it is difficult to demonstrate a definite increase. 
Under conditions when the rise in liver fat does oc- 
cur during starvation, it has been demonstrated by the 
older methods of labelling, that a large part of the fat 
comes 'from the depots. More recently, using deu- 
terium, workers in- our laboratory hai'e shown that the 
principal, if not the only source of fat which accumu- 

ates in the liver during fasting is transferred from the 

ody depots. Starr’ation is perhaps the simplest con- 

ition ivnth which we have to deal. The activities of 


the various organs concerned with fat metabolism are 
presumably not impaired, and the complicating effect 
of diet on the picture has been eliminated. 

Poisoning by Various Toxic Agents 

Under these conditions, as for example carbon tetra- 
chloride poisoning, the animals or patients are fasting 
or take very little to eat. In addition to this factor of 
starvation, there are definite pathological changes in 
the liver. Using the deuterium technique. m_v colleagues 
and I were able to show that the fatty acids which 
accumulated in the liver as a result of carbon tetra- 
chloride poisoning came from the fat depots. 

The Anterior Pituitary Lwer Pat Increasing Substance 

A considerable body of data has been obtained in 
our laboratories demonstrating the very definite in- 
crease in liver fat produced by fractions prepared 
from the anterior lobe of the pituitary. Using the 
deuterium technique, it is possible to show that here 
again most if not all of the fat accumulating in the 
liver, is derived from the depots. Stetten and Salcedo, 
using deuterium in a somewhat different way, have 
obtained identical results. The anterior pituitary ma- 
terial is used as a general rule in fasting mice or rats, 
.so that the pituitary effect is really an augmentation of 
that seen in stan’ation. The effect of the jiituitary ex- 
tract is greatly diminished when the animals are fed. 

Pat Mobiiication of Diabetes 

The gross changes in fat dejiots in diaiietes are as 
obvious as in starvation and there is. of course, a tre-. 
mendous loss of the fat reserves. There is a rise of 
phospholipids and cholesterol in plasma, and the liver 
may become very fatty. One has seen, for example, 
a liver containing 25% fat in a diabetic dog a week 
after pancreatectomy. The exact values depend upon 
the rate of onset of the diabetes, upon the diet, and per- 
haps other factors. The source of the blood and liver 
fat in diabetes has not, to my knowledge, been e.xplored 
utilizing the newer technique. However, it would seem 
certain that it comes from the depot fat as in starvation 
or after injection of the anterior pituitary material. 
Stetten and Boxer have recently shown that approxi- 
mately ten times as much carbohydrate is used to form 
fatty acids in the normal animal as to form glycogen. 
In the diabetic organism (rats made diabetic by alloxan) 
these authors have shown that the process of synthesis 
of fatty acids from carbohydrate sinks, under certain 
conditions, to only 5% of the normal rate. This fact, 
considered with the rapid loss of depot fat in diabetes, 
would appear to provide sufficient indirect evidence to 
justify the conclusion,' that the depots are the source 
of liver fat in the diabetic organism which is not re- 
ceiving insulin. 

The first demonstration of the action of insulin in 
preventing the fatty liver of diabetic animals was ob- 
tained by our group in Toronto in 1922. The fall of 
blood fat when insulin was given was also shown for 
the first time in the same experiments. No estimation 
was made in the depancreatized dog of the rise in 
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depot fat but we. of course, know that this does occur 
in diabetics when insulin treatment is continued. 

These changes in fat deposition occur with great 
rapidity when insulin is removed from the body or 
when it is administered to flie diabetic organism”. It 
may also be inferred from the work which Drurv in 
California has carried out. and from the results of 
Stettcn and his collaborators, that one of the actions of 
insulin in the normal animal is the promotion of fat 
formation from carbohydrate. 

The Lipotropic Factors 

Many of you are familiar with the work on depan- 
creatized dogs which led to the identification of new 
dietary factors, for which I selected the name “lipo- 
tropic." Choline. Betaine, methionine and inositol may 
be considered as the physiological lipotropic agents. I 
will not discuss here the brilliant work of Tucker and 
Eckstein, du Vigneaud. Griffiths, and others, which 
has added so much to this story. Since betaine and 
methionine are precursors of choline in exerting their 
lipotropic action, we may consider first how mobiliza- 
tion of fat is affected by choline itself. 

Welch showed that arsenocholine, i.e., the choline 
molecule with arsenic replacing the nitrogen, can be 
detected in the phospholipids of liver after it has been 
added to the diet. Steffen, using N'=, obtained simi- 
lar results. He showed that the incorporation of a 
labelled choline occurred most rapidly in the liver. 
The results of Chaikoff, using radio-active phosphorus, 
indicate a more rapid turnover of the phospholipids 
when choline is admininstered. From the.se and from 
other results which I need not detail here, it is reason- 
able to conclude with Stetten that the action of the lipo- 
tropic factors, i.e.. choline, betaine and methionine, is 
to increase the rate at which fat is transferred from 
the liver to the depots. The action of inositol, which 
supplements that of choline under certain conditions, 
has not been elucidated, but it may be related to an 
increased turnover of inositol containing phospbolijiids 
in liver, as McHenry has suggested. These lipids, 
however, have not as yet been identified in liver tissue. 

The source of liver fat when rations low in choline 
and high in carbohydrates were fed. was shown (using 
the deuterium technique) not to be the fat depots, but 
was probably the carbohydrate of the diet. 

When a diet low in the lipotropic factors is given 
to a depancreatized dog deprived of insulin, extremely 
fatt}' livers may be obtained. The resultant interfer- 
ence with hepaUc function inhibits giuconeogencsis and 
only a mild glucosuria may he pre.-^ent. 

Other Dietary Factors and Lhcr Fat 

When thiamine, cystine, or biotin are added to diets 
deficient in these factors, or if certain liver extracts 
are fed to animals after they have been maintained on 
an incomplete diet, an accumulation of fat may be 
observeil in the liver. This is due. in part at lea.st. to 
an accelerated intake of carlxihydrate or protein from 
which fat is formed in amounts which exceed for a 
time the capacity of tlie liver to deal with it. 


The Anti-Faity Liver Component of Pancn.v, Ih. 

scribed by Chaikoff and his Collaborafors 

As some of you know, there has been a dilTercaceci 
opinion between Chaikoff and bis group and Draujic!-, 
and his collaborators, regarding the identitv of the ar.ti- 
fatty liver substance m pancreas which is not one nf 
the lipotropic agents. Chaikoff, Kntenman and .Mor.t- 
gomerr- have shown that a fraction can be preparei 
from jiancreas which is very low in choline and pre- 
sumably in the other established lipotropic agents. Thi^ 
material still prevents fatty infiltration of tlic liver in 
depancreatized dogs, and recently these workers kwe 
suggested that this material is enzymatic in nature. 1 
have entertained a similar idea regarding this fracticn 
for several years, and in the autumn of 1944 the late 
Dr. A. H. Palmer began working in m_v lalwraton- im 
the pancreas fraction prepared by the Chaikoff metbxi. 
Dr. Palmer was not in good health, but before his un- 
timely death in April. 1945, he was able to isolate irrnu 
the extract containing the anti- fatty liver fraction <d 
pancreas. fryj)sinogen and chv-motnip.sin in erv'staliinf 
form. He believed that .still another protcoKtic en- 
zyme was present. These results of Palmer's ler/. 
direct support to the view that the anti-fatty lire.' 
fraction of pancreas used by Chaikoff et al may owe 
its activity to well-known proteolytic enzymes. Tlu' 
fraction would, therefore, be effective only in dqvui- 
creatized dogs which have lost, in part, the ability to 
liberate the choline precursor, methionine, from protein. 
It is not. of course, established that thi« is the comjiktc 
explanation of Chaikoff’s findings. 


Lipoeaie 

'Pile jiancreas jircparation called lipoeaie l>y Dm?- 
;ledt. contains a moderate amount of protein rdne 
vould provide methionine, a preciir.^or of rhuhne. 
rhere mav also be a little choline, and perhaps a stn.i 
imount of inositol. Chaikoff and his group have munu 
ipocaic a poor source of their anti-fatty liver 
vhich is effective in depancreatized dog.s. .Some yoio 
igo Dr. Ridout and I were unable to find evidence i ■ 
ats that lipoeaie contained a lipotropic agent ot ler t !• 
holine and protein. These re.sults were challengci 
Jr. McHenrv. who felt that we should have u^eU ■‘- 
'biotin fatty'livcr” in our Ic-ffs. Since our rcc^ ' 
ults show that the so-called “biotin fatty hver ro ^ 
n cssentiallv the .“^amc way as the type "C pre i 
ised. our fwdingf are. therefore, still 
vould be quite prepared to believe that ‘ 
ains sufficient inositol to augment, somcwiiat. ^ 
ion of the choline and methionine which is p- • 
'his augmentation is difficult to detect under ■ " ' ^ 
[itions. In my opinion, it still remains to ‘ ^ 

hat lipoeaie contains any factor.s which nff 
at of the normal animal, with the 
jjotropic agents which have already Iwe ^ ^ 
n depancreatized dogs it may. of 
dditiona! effect by virtue ot its content ■ ■ 
ver fraction of Chaikoff and his collaborator.. 
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Poladial /{ppUcaiions 

We may consider very briefly how the ■various agents 
which mobilize fat in the body may be utilized. Insulin, 
of course, is specific in pancreatic diabetes and rapidly 
corrects the abnormalities in fat metabolism incident 
to this condition. The fatty liver of the diabetic child 
is probably due in all but the most exceptional cases 
to inadequate insulin therapy, rather than to lack of 
lipotropic factors in the diet. Insulin is not effective in 
producing more than a small change of fat when ad- 
ministered to a normal animal, but one can, of course, 
increase the appetite with insulin and deposit larger 
amounts of fat in the depots as a result of the ingestion 
of larger amounts of food. 

The physiological significance of the substance in 
the anterior lobe of the pituitary which mobilizes depot 
■fat to the liver so efficiently, is not established. Much 
more will have to be known about its significance in 
phvsiolog}- and much more potent and pure prepara- 
tions irill have to be secured before any useful clinical 
investigations can be carried out. 

The lipotropic agents are very- effective in promoting 
transport of fat from the liver under conditions when 
the accumulation of fat in the liver is due only to a 
deficiency of these factors in the diet. W'e were once 
able to demonstrate some effect of the lipotropic agents 
in depancreatized dogs which had received no insulin. 
The effect was not as dramatic as an injection of in- 
sulin would have been, but the liver fat was definitely 
lower when large doses of choline were supplied. Cho- 
line or its precursors have relative!}' little effect in 
preventing fat dejxjsition due to to.xic agents although 
under certain conditions this action may be demon- 
strated. If. however, choline or its precursors are not 
supplied in adequate amounts in the diet, the accumu- 
lation of fat due to interference with liver function by- 
toxic agents, will not disappear. (Methionine may 
exert protective effects against hepatic poisons due to 
an action other than that on fat metabolism.) 

If the anti-fatty liver fractions of the pancreas, as 
Chaikoff has labelled the agent or agents which are 
effective in depancreatized but not in normal animals. 


should prove to lie the proteolytic enzymes of pan- 
creas, a question asked many years ago by Professor 
ilacleod and his collaborators, unll be answered, in 
part at least, in the affirmative. The question was; 
when we feed pancreas and prevent the development 
of fatty livers in insulin-treated depancreatized dogs, 
is the action due to the pancreatic enzymes? From 
the therapeutic standpoint the effect of an enzymatic 
anti-fatty liver fraction would be confined to organisms 
which had lost a part of their abilit}' to digest protein. 

^ly friend Dr. Lester Dragstedt u'ould probably 
agree irith me when I suggest that a useful purpose 
would be served if several groups of investigators 
studied the same active preparation of lipocaic. to de- 
termine whether or not the recent additions to our 
knowledge of the lipotropic agents makes it unnecessary 
to postulate the presence of some still unidentified fac- 
tor in pancreas ■\vhich affects fat metabolism. Until 
this point is settled experimental or clinical results 
with lipocaic can certainly not be used as evidence for 
a second internal secretion of the pancreas, or for the 
existence of an unidentified dietary factor in pancreas. 

The investigation of fat formation and transport 
in the body has recently become one of the very active 
aspects of physiological research. A continuation of 
this activity will enable us to write a much more com- 
plete account of the process in the not distant future; 
but you will observe that at present we have no knowl- 
edge of the mechanism by which the liver or the fat 
depots receive their signals when the agents which 
produce fat mobilization are administered. 

Chairman Tolstoi; Are there any comments on Dr. 
Best’s paper? 

Before we adjourn, I would like to express the appre- 
ciation of the New York Diabetes Association, and I want 
to voice my thanks to both Dr. Best and Dr. Haist for 
coming here and giving us a very pleasant evening. I 
am sure most of us, all of us in fact, have been greatly 
stimulated by their thought-provoking papers, and in 
addition to that, our knowledge has been greatly enriched 
by what we heard this evening. 

Thank you verj* much! 

. .Whereupon at 10:20 p.m. the meeting was adjourned. . 
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Evaulation of Bloocf Sugar Tests: Significance of the Non-Glucose Reducins 
Substances and the Arterio-Venous Blood Sugar Difference 
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*‘T^he correctness of the diagnosis and the efficiency 
of the treatment of diabetes mellitus largely depend 
upon the validity of blood sugar estimations, yet it is 
freely acknowledged that the accuracy of the tests for 
blood sugar is not firmly established. Two phases of 
this problem are considered in this report: the signifi- 
cance of the non-glucose reducing substances, and the 
interpretation of the arterio-venous blood sugar dif- 
ference. 

Laboratory Technique and Methods 

. The most widely used method for the determination 
of 'biood sugar is the Fo!in-Wu procedure. It is known 
that the sugar values reported hy this test include a 
considerable quantity of so-called non-glucose reducing 
substances that are not glucose. The Folin-Wu method 
was used throughout this investigation as well as a de- 
termination of “true blood sugar.” 

For the determination of “true glucose” a special 
micromethod was devised. The problem was to obtain 
“a procedure simple enough so that a number of de- 
terminations could be carried out promptly, and yet 
sufficiently precise for investigations where relatively 
small differences in blood glucose values were antici- 
pated and w'here samples of only 0.1 cc. of blood might 
be available for analysis.” The method of Lauber and 
!Mattice (1) was the result. This micromethod yields 
checks both for fermentable sugar and with the ac- 
cepted procedures of determining “true blood sugar.’’ 
-All the determinations were carried out in duplicate. 
Without such a check it is curious how even the most 
skilled and conscientious technicians may slip into in- 
accuracies. 

The finger-tip blood, the capillary blood, was ob- 
tained to determine the arterial blood sugar values. 
All workers conclude that the capillary, finger-tip. 
blood sugar levels are -identical with those of blood 
derived directly from'the arteries (2). 

All venous blood specimens were obtained without 
the aid of a tourniquet because of the errors which its 
use brings about (3). 

Results and Discussion — Kon--gIucosc Reducing 
Substances 

There are two types of blood sugar determinations in 
general use. One estimates the fermentable sugar, 
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presumably glucose; the other includes certain other 
reducing substances. The results of the first methods 
are often designated as “true glucose” while in the 
latter they are described as blood sugar, implying tot 
the non-glucose reducing materials are included in the 
figures for glucose. The blood sugar method of choke 
is usually the Folin-Wu procedure which includes the 
non-glucose, non- fermentable reducing materials as 
sugar. The rJifference between the Folin-\Yu results 
and the values obtained for tnie blood sugar yields the 
figure for non-glucose reducing substances. 

It has been generally' believed that the non-ferment- 
able moiety' produces an error of 10 to 30 mg. per lOO 
cc. of blood (4). Not only has this inaccuracy been 
regarded as “slight.” but also as “fairly constant.” In 
the first 200 blood sugar determinations carried out 
in this inve.stigation (Table I) we found tiic total 


Table I 


Non-Glucose Reducing Substances in 200 consecutive Blood Sent 
Determinations in Normals and in Diabetics, in tbe fasiins 
and after eating. 


-Non^Glucose 
Reiiucwf' Suhfttrtces 

Kumher 

Ter etnl 


Venous Blood 

JVf.?. prr ] 00 cC. 
0-10 

of 

Cases 

40 

20 1 

1 62% vitbin 

11 -20 

47 

23.3 

r normal limiu. 

21 - 50 

37 

18.5 J 

1 

31 -40 

41 

20.5 

1 

1 58% abort acccyte^ 

41 -50 

15 

7.5 

51 - 60 

13 

6.5 

normal limii*. 

61 - 70 

3 

1.5 

1 

1 

71 - 80 

4 

2.0, 

1 

TotaU 

200 

100.0 



In per cent of the determinations the amount of non- 
Reducing Substances exceeded the accepted upper normt 
^ 30 mg. per 100 cc. 


non-glucose reducing substances to vary from I to IS 
ng. per 100 cc. and that 38 per cent were 
ccepted upper normal limit of 30 mg. po" ' ' 

'he difference in our results from those m tie i • 
ture we believe is largely due to the 
f determinations carried out in contrast to t c f . 
aratively few used as a basis for previous 
The non-glucose reducing sub.stances have 
[dered as made up of glutathione, cysteine, tu ’ ' 
rgothionene. creatinine and undetermined na _ ^ 

J1 attempts with the present data to 
•ith diet, insulin, etc., yielded no clues as t 
iterpret the non-gJuco.se reducing 
,ey 3 /e composed of a large number of 
arious origins and functions, this wotilci 
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pected finding. One of these studies is given in Chart 
1. The non-glucose reducing substances were deter- 
mined in the course of 25 sugar tolerance tests; the 
marked fluctuations without any definite pattern are 
evident. 

The extent to which the non-glucose reducing sub- 
stances can cloud the interjiretation of sugar tolerance 
tests may be gathered from the following summary 
from 25 consecutive tests (see Chart 1) : 

In 9 cases (36 per cent) the non-glucose reducing 
substances were 30 mg. per 100 cc. or less in all the 
venous blood sugar determinations, that is within the 
accepted normal limits. 

In 4 instances (16 per cent) the non-glucose re- 
ducing substances exceeded 30 mg. per 100 cc. in all 
the venous blood sugar determinations, thus topping 
the accepted normal limits throughout the sugar tol- 
erance test. 

In 16 instances (64 per cent) the non-glucose re- 
ducing substances exceeded 30 mg. per 100 cc. in at 


least one of the venous blood sugar determinations. 

When the non-glucose reducing substances are high 
they may lead to an erroneous interpretation of sugar 
tolerance tests (Table II) making it clear that true 

Table II 


Values for Nott-Glucose Reducing Substances in a Sugar Toler- 
ance Test 


Venous Blood Sugue Venous Blood Sugar 

Non-Glucose 

Timing Mg. per JOO cc. 

Af^. per 100 cc. 

Reducing Substances 

True Blood Sugar 

Foliu-Wu Melhod 

Afg. per 100 cc. 

Fasting 87 

138 

51 

100 Gms. Glucose by mouth 



Vz hour later 102 

176 

74 

1 hour later 109 

178 

69 

2 hours later 90 

1£S 

78 


According to the true venous blood sugar tbis is a normal curve, 
while the Folin-\V’'u method indicates a diminished sugar tolerance. 
This is an example of the hazard of an erroneous interpretation of 
blood sugars when the analyses include non-fermentable substances, 
whereas the correct diagnosis is revealed by the true blood sugar 
determinations. 

Male (S. B. G.) age 44. Glycosuria found on Life Insurance exam- 
ination 7-8 years ago; no glycosuria since that time. 


Chart I 

Non‘Glucose Reducing Substances in 25 Sugar Tolerance Tests^ 

After 100 Gms, Glucose 

Fasting l/z hour 1 hour 2 hours 



0 L . • 

The marked fluctuations, witl.out any definite pattern, arc evident. Many determinations arc above 
the accepted upper value of 30 mg. per 100 cc. 
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blood sugar methods will furnish a more satisfactorj- 
guide for judging glucose tolerance than will the Folin- 
Wu or other procedures that include non-glucose re- 
ducing substances. Since the variation of the non- 
glucose reducing .sub.stances is unpredictable, and their 
amount may be so great as to nullify the meaning of 
blood sugar values, it becomes evident that true blood 
sugar c.stimations arc preferable in all clinical and ex- 
perimental observations. 


Rcstdis — Arterio-Venous Blood Sugar Difference 

Heretofore the choice of cither arterial or venous 
blood by the clinician has been con.sidcred of minor 
importance and not much attention lias lieen paid to 
this .subject. The same criteria in judging the sig- 
nificance of the blood sugar have been applied whether 
arterial or venous blood samples ivere analyzed, yet 
it is known that the arterial blood sugar is usually 
higher than the venous. In the first 200 consecutive 
determinations carried out mostly on diabetics, though 
some normals were included, under widely varying 
dietary conditions, it was found that the arterio-venous 
blood sugar values showed great fluctuations, the high- 
est lieing 102 mg. per 100 cc. and the lowc.st minus 
26 mg, (Table III). The amount of arterio-venous 


Tabi.E III 


Ar/frh^Vatouf /rur hJood sj^uar difjrrrnrfs Jn 
drffrmhtationt» 


Arlerio-Vtnout 

Blood Sugar 

A'«. 

Differences 
per JOO cc. 

-21 to -30 

2 

-11 to -20 


- 1 to-10 

U 

Oto 10 

6i 

11 to 20 

52 

21 to 30 

24 

3 1 to -10 

27 

■11 to 50 

5 

51 to CO 

5 

Cl to 70 

5 

71 to SO 

i 

SI to 90 

1 

91 to 100 

0 

101 to no 

1 


200 commitive 


Per cent 


I 

1 

7 

30.5 
26 
12 

13.5 
2.5 


2.5 

.5 

.5 

0 

.5 


Totals 200 100.0 

In only 9% of the determinations was the venous blood sugar higher 
than the arterial. In 3 5.5 % the arterio-venous difference exceeded 20 
mg. per 100 cc. of blood, which is often a significant vjrhthn in 
evaluating blood sugars. 


blood sugar difference e.xceeded 20 mg. per 100 cc. 
in 35.5 per cent of our first 200 determinations (Table 
III), This degree of variation is of distinct signifi- 
cance in the interpretation of blood sugars either for 
the treatment of diabetes or for the evaluation of 
sugar tolerance tests. The highest figure obtained for 
the arterio-venous blood sugar difference was 102 mg. 
While this is an isolated instance, yet one such freakish 
metabolic episode may deprive a man of life insurance 
and may inflict a great burden of unnecessary medical 
attention upon him. 

In only 9 per cent of the determinations was the 
venous blood sugar higher than the arterial (the great- 
est difference being 26 mg.). This is worth bearing 
in mind because it has been stated Ume and again 
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that in diabetes the venous blood sugar c-xcep/l. 
arterial (5)_. Since the majority of the cases sW«j 
were diabetics it is obvious that in our series thi-'V 
thc exception rather than the nile even though 
betics arc more prone to have a reversed arterio-vermi'. 
difference than are normals (Table V). 

For a number of years we have made e-xtenuTt 
efforts to establish a sugar tolerance test hr one simul- 
taneous estimation of 'the cajiillan- (arterial) ard 
vcnou.s blood sugar, in the hope that tlic arterio-venoii- 
rlifference might distinguish between normals and dh- 
iietics, but this has proved to he a will-o’-the-ivisp in 
spite of considerable study devoted to it. One of the 
reasons for the failure of this effort is the variability 
and unpredictability of the arterio-venous blood sugar 
difference. This is shown in Table IV which detail; 

Tabee IV 

Arhrio-i cnout hJood sugar di^nences in amhulant dishlirs, ikri . 
tuo hotin after Breakfast, when tfnee or more deiermhslms art 
carried out on the setne patient. 


Coif 

Date 

True Blood Sugar 
Mj?. Per too cc. 

ArUTiO'Vet's 
Blood Ssir* 

J. MjI. 

Dec. 1 

Arterial 

475 

Vmo«j 

435 

D/frfrerf 

37 

Arc -14 

15 

ICS 

155 

10 


29 

17C 

145 

31 


Jin. 12 

415 

390 

25 


2C 

153 

122 

11 


Feb. 2 

27C 

253 

23 • 


1C 

27C 

272 

4 

XT. G., Mile 

Jin. 3 

29C 

29S 

- 2 

Arc 50 

2S 

27C 

2S0 

- 4 


Apr. 5 

4IC 

440 

-24 


12 

574 

400 



20 

264 

262 

2 


Mij- 3 

269 

253 

16 


10 

40C 

405 

1 

-r« 

H. R., Mile 

Dec. 15 

334 

352 

Arc 32 

Ml)- 24 

223 

216 

7 

15 


Jul. 19 

107 

92 

I. G., Mile 

Apr. 14 

170 

166 

4 

Arc 49 

.Ml}- S 

287 

2S0 

7 


23 

192 

I7S 

14 

The variibiliiy 

and unpredictability of 

tbc arterio 

i.Teoous 

sugar difference is evident. 



a series of determinations in four dial»etics at iaten'nl 
under the same conditions. _ . 

In lasting normals and in fasting dial)etics no 
cciving insulin, the arterio-venous difference wf*’ 
from 1 to 17 in 11 normals, and from to 

in 27 diabetics (Table V). Curiously enough the a ■ 
crage arterio-venous blood sugar difference o'” , 

group was 9. While the fasting arterio-xenou- ^ 
sugar difference in fasting normals was pron 
low and approach the zero point, this xvas no 
taintv. The reversed arterio-venous htood suga 
ference that has been claimed as cteractem^ ^ 
diabetes (5) was found in only a 
cannot be regarded as an adequate diagno- 
for the recognition of diabetes. rfiabetic- 

Txvo hours after breakfast in 
not receiving insulin and in those unde 
insulin (Tables VI and VII) 

sugar difference showed } ff ^ 

as compared xvith that obtained in ^ . 

(Table V). While the arterio-venous 
ference tends to be higher in normals alter 
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Table V 


Table VII 


Trut arUrinl and Vaiou! blood sitsarl and tirlerio-vciious Mood 
sKuar digrreiica in fastins normaU and fasting diabetics not re- 
ceis’ing insulin. 

Normals Fasting 

True Blood Sugar 
Mg. per 100 cc. 

Art. Yen. A-V diff. 


SS 

95 


87 

91 


121 116 
106 101 


105 

97 

79 

96 


98 

90 

71 

84 


85 73 


97 

115 


84 

98 


1 

4 

5 
5 
7 

7 

8 

12 

12 

U 

17 


Snnmary; 

Norm, 

Xurnbec of cases 1 1 
Art. B. S. avtrage 99 
Ven. B. S. averagf 90 
.\-v diff, average 9 


197 

9 


120 102 
128 109 

143 II7 
155 125 


IS 

19 

26 

30 


True arterial and venous blood sugars and arterio-venous blood sugar 
differences in diabetics, receiving insitlin, about two hours after 
breakfast. 



Diabetics Fasting 


True Blood Sugar 


TriiQ Blood Sugar 



(not rcceiting 

insulin) 


■ Mg, per 100 cc. 


Mg. 

per 100 cc. 




True Blood Sugar 

Art. 

Yen. 

A-V diff. 


Art. 

Yen. 

A-V diff. 





Mg. per 100 cc. 

300 

302 

- 2 

R' 

190 

198 

- 8 

P* 



Art. 

Yen. 

A-V diff. 

246 

232 

14 

R 

304 

309 

- 5 

P 

& 

R» 

369 

384 

-15 





423 

428 

- 5 

P 

Sc 

R 

120 

122 

- 2 

374 

400 

-26 

G’ 

207 

205 

2 

P 



352 

353 

- 1 

416 

440 

-24 

G 

197 

193 

4 

P 



177 

178 

- I 

302 

307 

- 5 

G 

338 

331 

7 

P 



122 

122 

0 

276 

280 

- 4 

G 

165 

155 

10 

P 



223 

223 

0 

276 

279 

- 3 

G 

178 

168 

10 

P 



264 

263 

1 

296 

298 

- 2 

G 

202 

190 

12 

P 



132 

128 

4 

406 

405 

I 

G 

285 

272 

13 

P 



101 

97 

4 

264 

262 

2 

G 

263 

250 

13 

P 

& 

R 

170 

166 

4 

77 

73 

4 

G 

205 

191 

14 

P 

& 

R 

329 

324 

5 

223 

216 

7 

G 

349 

331 

18 

P 



206 

200 

6 

62 

49 

IS 

G 

415 

397 

18 

P 



112 

106 

6 

269 

253 

16 

G 

351 

328 

23 

P 



287 

280 

7 

123 

105 

18 

G 

239 

216 

23 

P 

ac 

R 

170 

163 

7 

115 

97 

18 

G 

276 

253 

23 

P 

& 

R 

230 

222 

8 

235 

20! 

34 

G 

201 

178 

23 

P 

& 

R 

261 

252 

9 . 

475 

440 

35 

G 

126 

102 

24 

P 

& 

R 

207 

195 

12 

475 

438 

37 

G 

340 

516 

24 

P 



221 

208 

13 

311 

271 

40 

G 

257 

229 

28 

P 

& 

R 

118 

105 

13 





176 

145 

>1 

P 



443 

428 

15 





324 

290 

34 

P 



229 

211 

18 





485 

450 

35 

P 

& 

R 

165 

147 

18 





262 

223 

39 

P 

& 

R 


^'hile the fauing arterio-venous blood sugar difference in fasting 
normaU is prone to be low and approach the zero point as noted in 
the literature, this is not always found to be true. The reversed 
arterio-venous blood sugar difference, that has been claimed as char- 
acteristic of diabetes, is found in only a small minority and can not 
be regarded as an ades^uate diagnostic measure for recognition 
of diabetes. 


In these cases, treated with insulin, as in the studies of diabetics not 
receiving insulin, there arc a few cases showing a reversed arterio- 
venous blood sugar difference, while the majority approximate the 
values obtained in normals {sec Tadle VI), The arterio-venous blood 
sugar difference is about the same whether the insulin used is globin, , 
protamine or a mixture. 

*R indicates that the case was being treated with regular (unmodified) 
insulin, G with globin insulin with zinc, P with protamine zinc 
insulin, P & R with a mixture of protamine zinc and regular insulin. 


Table VI 

True arterial and s'enous blood sugars and arterio-venous blood sugar 
differences in normals and diabetics, not receiling insulin, about 
2 hours after breakfast. 


Normals 2 hr. after Bkfst. 

True Blood Sugar 
Mg. per too cc. 


Diabetics 2 hr. after Bkfst. 
(not reccising insulin) 
True Blood Sugar 
Mg. per 100 cc. 


Art. 

Yen. 

A-V diff. 

Art. 

Yen. 

A-V d 

155 

155 

0 

554 

352 

-18 

88 

85 

3 

133 

131 

-1 

108 

104 

4 

221 

218 

3 

121 

117 

4 

300 

296 

4 

98 

89 

9 

199 

193 

6 

78 

69 

5 

95 

88 

7 

no 

101 

9 

276 

268 

8 

91 

81 

10 

150 

142 

8 

100 

88 

12 

105 

97 

8 

82 

70 

12 

184 

175 

9 

109 

94 

15 

286 

276 

10 

133 

112 

21 

115 

104 

1 1 

184 

148 

36 

146 

134 

12 

105 

67 

38 

252 

238 

14 

175 

136 

39 

230 

216 

14 




192 

178 

14 

bwwmtfry; 


227 

211 

16 

Number 

'Normah Dtahc/ics 

134 

113 

' 21 

of cases 

15 20 

316 

293 

23 

Art. B. 

S. average 

115 214 

382 

350 

32 

B. S. average 

101 204 





•n-v diff. average 14 10 ’ 

^Jrile the arterio-venous blood sugar difference tends to be higher in 
normals after breakfast than on fasting (see TAntE V), yet the dif- 
erence exceeds that obtained in the fasting individuals in only 3 of 
‘ne 15 cases. In the diabetics the arterio-venous blood sugar difference 
4 ter breakfast is practically identical with that obtained in fasting 
diabetics (see Table V). 


fhsTn on fasting, j'et the difference e-xceeded that found 
in fasting individuals in only 4 of 15 cases. In the 
diabetics without insulin the arterio-venous blood sugar 
difference after Iireakfast is practically identical with 
that obtained in fasting diabetics. In the insulin treated 
diabetics the arterio-venous blood sugar difference two 
hours after breakfast is about the same whether the 
insulin used is globin, protamine or a mixture. The 
results in the diabetics with insulin and those without 
were very much alike. 

For a more satisfactory orientation in regard to the 
effect of food on the arterio-venous blood sugar dif- 
ference a series of observations was made on normals 
and on diabetics over a four-hour period following the 
mid-day meal (Table VIII). Here again no appreci- 
able variation was evident coming on after the taking 
of food and there was no notable distinction in the 
arterio-venous blood sugar difference, produced by 
lunch, between normals and diabetics treated with 
insulin. 

During sugar tolerance tests, after the ingestion of 
100 grams of glucose, diabetics as well as non-diabetics 
showed a very marked rise in arterio-venous blood 
sugar difference (Table IX). This is in contrast to the 
results obtained after eating breakfast or lunch aird 
shows that a very marked and rapid rise of the blood 
sugar will bring about a clear-cut increase of the di- 
vergence of the arterial and venous blood sugar values. 
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True arterial and letwits blood sugars and arterio-venous blood 
in [our normals and twelve diabetics. 


sugar differences 


[or (our hours 


[allowing lunch 


CASE LUNCH 






Gw I. 


Agi 

? State 

htsuliti*^ 

Pro 

Fat 

CH 

18 

Normal 

0 

30 

20 

50 

22 

Normal 

0 

30 

10 

40 

21 

Normal 

0 

£0 

40 

115 

22 

Normal 

0 

25 

20 

40 

Average Normals 




15 

Diabetic 

P30 R15 

33 

IS 

57 

IS 

Diabetic 

P59 R44 

4fi 

30 

103 

22 

Diabetic 

P7S 

48 

35 

98 

14 

Diabetic 

P40 RSO 

40 

40 

SO 

15 

Diabetic 

P27 R30 

34 

24 

81 

14 

Diabetic 

P30 R60 

31 

32 

94 

Ifi 

Diabetic 

P65 R15 

34 

31 

85 

12 

Diabetic 

G30 

3£ 

29 

75 

15 

Diabetic 

P20 

35 

45 

81 

13 

Diabetic 

P53 

31 

23 

£8 

16 

Diabetic 

P54 

48 

39 

1£4 

14 

Diabetic 

Pi 8 R42 

40 

18 

73 


As’crage Diabetics 


TRUE BLOOD S 


BEFORE 

LUNCH 1 Hour 2 


Art 

Ven 

A-V 

' Art 

Ven 

A-V 

Aft 

78 

68 

10 

8S 

76 

12 

82 

87 

80 

7 

69 

62 

7 

78 

90 

88 

2 

no 

102 

8 

88 

95 

85 

12 

76 

66 

10 

91 

88 

80 

8 

86 

77 

9 

85 

47 

44 

3 

103 

98 

5 

156 

68 

56 

12 

186 

170 

16 

232 

82 

78 

4 

152 

146 

6 

198 

90 

85 

5 

140 

152 

8 

132 

97 

90 

7 

122 

108 

14 

134 

221 

210 

11 

240 

228 

12 

252 

250 

230 

20 

204 

200 

4 

268 

290 

286 

4 

310 

304 

6 

400 

309 

297 

12 

340 

329 

11 

345 

380 

366 

14 

404 

394 

10 

454 

463 

460 

3 

582 

576 

6 

452 

666 

666 

0 

460 

450 

10 

502 

247 

259 

8 

270 

261 

9 

294 


gar jig. per 10 0 cc. 
F T E R LUNCH 
fiours 3 Hours 4 Hours 


Ven 

A-V 

Art 

Ven 

A-V 

Art 


A-V 

80 

2 

lOS 

95 

15 

SO 

77 

3 

72 

6 

74 

70 

4 

60 

60 

0 

80 

8 

106 

100 

6 

82 

80 

2 

80 

n 

83 

82 

I 

95 

87 

8 

78 

7 

93 

87 

6 

79 

76 

3 

142 

14 

172 

158 

14 

155 

143 

12 

220 

12 

242 

230 

12 

510 

302 

8 

192 

6 

142 

132 

10 

186 

178 

8 

126 

6 

172 

160 

12 

220 

210 

10 

126 

8 

160 

158 

2 

176 

170 

6 

239 

13 

230 

225 

5 

247 

235 

12 

260 

8 

282 

276 

6 

200 

186 

14 

402 

"2 

504 

499 

5 

574 

370 

4 

356 

-n 

292 

264 

8 

382 

370 

12 

438 

16 

568 

551 

17 

300 

288 

12 

441 

n 

338 

350 

8 

382 

368 

14 

488 

14 

500 

490 

10 

470 

460 

10 

286 

8 

300 

291 

9 

284 

273 

n 


The arterio-venous blood sugar difference is not material])* changed by eating lunch* that is an average mea). (This 
is in contrast to the effect of taking 100 gms. of glucose, see Tables IX and X. There is no notable distinc- 
tion in the arterio-venous blood sugar difference, produced by lunch, between normals and diabetics treated with 
insulin. 


indicates that the case was being treated with protamine zinc insulin, K with regular (unmodiffed) insulin, 
G with globin insulin with zinc. 


Table IX 

True arterial and t^ctwus hlood sugars and arterio-venous blood 
sugar Ji^crenccs in diabetics and non-diabetics during sugar tolerance 
tests after lOO gms, of glucose. 

True Blood Swgar Mg. per 100 cc. 

Before Glucose After 100 Gms. Glucose 

Fasting 30 min. I bout 2 hours 




c 

s 

u 

> 

> 

w 

K 

c 

C 

> 

> 

u 

■*« 

o 

> 

k. 

k. 

§ 

> 





< 









< 

Case 













C.H. 

87 

78 

9 

217 

178 

39 

212 

154 

58 

117 

62 

55 

G.S. 

88 

87 

I 

132 

102 

30 

134 

109 

25 

127 

90 

57 

R.A. 

97 

84 

13 

132 

97 

35 

134 

109 

25 

120 

85 

55 

G.G. 

97 

90 

7 

200 

175 

25 

170 

146 

24 

114 

77 

37 

B.S. 

101 

97 

4 

227 

178 

49 

281 

216 

65 

128 

79 

49 

R.L. 

104 

96 

8 

169 

139 

30 

174 

139 

35 

■137 

115 

22 

A.M. 

105 

99 

6 




190 

165 

25 

157 

123 

34 

M.S. 

106 

101 

5 

226 

183 

43 

229 

178 

51 

135 

87 

48 

L.H. 

112 

106 

6 

150 

142 

8 

160 

141 

19 

208 

191 

17 

S.M. 

118 

105 

13 

229 

206 

23 

318 

259 

59 

312 

247 

65 

■'T.J. 

120 

122 

-2 

262 

232 

30 

297 

243 

54 

235 

200 

35 

B.B. 

121 

116 

5 

207 

169 

38 

166 

137 

29 

135 

98 

35 

F.C. 

122 

122 

0 

257 

254 

3 




364 

321 

45 

F.A. 

125 

112 

13 

258 

220 

38 

304 

262 

42 

188 

158 

30 

C.J. 

132 

128 

4 

265 

255 

8 

414 

397 

17 

497 

460 

37 

B.B. 

128 

109 

19 

200 

189 

II 

275 

206 

69 

225 

144 

81 

R.I. 

155 

125 

30 

237 

223 

14 

269 

203 

66 

162 

138 

24 

B.R. 

170 

163 

7 

392 

290 

102 

250 

176 

74 

212 

151 

61 

K.R. 

177 

178 

-1 

287 

282 

5 




486 

484 

2 

C.N. 

207 

195 

12 

341 

308 

33 

426 

386 

40 

512 

474 

38 

Ave. 

124 

116 

8 

231 

201 

30 

245 

202 

43 

229 

189 

40 


The very marked rise in arterio-venous blood sugar difference after 
glucose ingestion is very evident. It far exceeds that occurring 
after food intake. 


It is established that insulin accelerates the forma- 
tion of muscle glycogen from blood glucose. Conse- 
quently it might be surmised that an insulin injection 
would augment the arterio-venous blood sugar dif- 
ference. This was tried out (Table X) and it iras 
found that at the second hour after insulin there \sy 
a definite rise in the arterio-venous blood sugar dif- 
ference in spite of the fact that the blood sugar levels 
had dropped considerahh'. Such an increase in the 
arterio-venous blood sugar difference was not erident - 
ill one hour, three hours or four hours after the in- 
sulin injection hut only at the second hour. 

Ill order to compare the four-hour effect of insulin 
with that resulting from glucose administration, four 
individuals were subjected to a four-hour glucose to- 
erance test (Table X). For the first two hours t e 
arterio-venous difference was much greater than after 
insulin, but then fell off so that it was distinctly be’o" 
the control level by the fourth hour. 

Discussion — Arterio-Venous Blood Sugar DiffareiH'i 

It is now established that the origin of glucose 'vith 
in the body is confined to two sources; absorption o 
food from the intestines, and, breakdown of 
by the liver. These are the factors that . 

sugar in the arterial blood. As the arterial bloo P®" . 
through the capillaries of the various tissues , 

the sugar is utilized and removed from the a c 
blood. Consequently the venous blood sugar rep 
sents arterial blood sugar less the amount o 
metabolized by the tissues, which can be e.\'pr - 
as the arterio-venous blood sugar difference. 
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Table X 

True arterial and venom blood sugar determinations for 4 hours after 
the injection of insulin and after the admittisiraiion of glucose. 

Before Inssilin After 20 Units unmodified Insulin 


Case 

. 

Fasting 


] houf 


2 hours 


3 hours 


4 hours 


Arterial 

1 

> 

•>5 

> 

4 ; 

Arterial 

5 

c 

'si 

> 

1 

< 

Arterial 

*•« 

o 

> 

> 

4 ; 

Arterial 

5 

> 

4; 

Arterial 

V* 

§ 

c 


g.l. 

H6 

128 

18 

91 

74 

17 

82 

60 

22 

74 

66 

8 

80 

76 

4 

E.J. 

229 

211 

18 

184 

167 

17 

149 

142 

7 

122 

117 

5 

132 

120 

12 

P.J. 

264 

263 

1 

232 

233 

-I 

207 

193" 

14 

188 

ISO 

8 

167 

153 

14 

W'.B. 

352 

353 

-I 

341 

349 

-8 

259 

234 

25 

173 

151 

22 

150 

I4I 

9 

P.D. 

443 

428 

15 

406 

386 

20 

211 

186 

25 

131 

119 

12 

142 

133 

9 

Are. 

2S7 

277 

10 

251 

242 

9 

182 

163 

19 

138 

127 

11 

134 

125 

9 


Before Glueose 




After 100 gins. 

Glucose 






Fasting 


I hour 


2 hours 


3 hours 


4 hours 

J.W. 

101 

99 

2 

296 

265 

31 

222 

170 

52 

114 

106 

8 

93 

88 

5 

R.L. 

104 

96 

S 

174 

139 

35 

137 

115 

22 

95 

98 

7 

87 

82 

5 

A.M. 

105 

99 

6 

190 

165 

25 

157 

123 

34 

147 

125 

22 

79 

73 

6 

F.A. 

125 

112 

13 

304 

262 

42 

188 

158 

30 

167 

144 

23 

93 

90 

3 

.tie. 

109 

102 

7 

241 

208 

33 

176 

142 

34 

131 

118 

13 

88 

83 

5 


The blood sugar curi’es follow the well established pattern of a 3 to 
4 hour drop after insulin and of a sharp rise followed by a marked 
drop, below the fasting level, at the 4th hour, after glucose. Tlie 
arterio-venous differences show a marked rise after glucose but only 
a slight rise after insulin. 


The sole change whicli occurs during the passage 
of the blood from the arteries through the capillaries 
to the veins is effected bj- osmosis, ^'he processes com- 
monly associated with sugar metabolism, the break- 
down of glucose by phosphorylation or oxidation, and, 
the synthesis to glycogeii, occur in the tissues after 
diffusion from the blood has taken place, but not in 
the blood stream. The obligatory first step in modifying 
the arterial blood sugar level and the development of 
an arterio-venous difference is therefore diffusion be- 
tweeii the blood and the surrounding tissues which in 
tlie forearm are the skin and the muscles. The asser- 
tion has been made that the median basilic or the 
median cephalic vein at the bend of the elbow drain 
only the skin and not the muscles. According to the 
anatomical records, however, these veins, which are the 
usual site of venipuncture, also derive Idood from the 
deeper tissues, presumablj' the muscles. In this dis- 
cussion it has been assumed that the blood obtained 
at the bend of the elljow has passed througii the capil- 
laries serving both muscle and skin. 

The absorption of glucose by the tissues from the 
blood appears to be a major influence in determining 
the blood sugar level. Trimble and Carey (6) showed 
that the amount of sugar in the skin and muscles was 
directly proj)ortional to that in the blood, though lower 
in the tissues than in the blood. This difference may be 
accounted for by the breakdown of glucose or the 
formation of glycogen after the distribution of glu- 
cose to the tissues has taken place. Cori (7), on the 
other hand, found the glucose concentration in the tis- 
sues of the rat to be exactlj- equivalent to that in the 
blood. He calculated that 15 per cent of the body’s 
free glucose existed in the blood. At a blood sugar level 
of 100 mg. per 100.ee., according to Cori’s estimates. 


there would be approximately 30 grams of sugar in 
the extra-vascular tissues of a human being. Peters 
and Van Slyke (4a) put the possible amount of sugar 
somewhat higher. They state that if it is assumed 
that glucose is evenly distributed throughout the water 
of the body the total amount of glucose in a 70 kilo 
man with a blood sugar of 100 mg. per 100 cc. can not 
exceed 50 grams as compared to 35 grams, (5 grams 
in the blood and 30 grams in the tissues) the figures 
derived from Cori’s observations on the rat. 

According to these calculations when the blood sugar 
rises from a fasting level of 100 up to 200 mg. per 
100 cc., as it often does in sugar tolerance tests, there 
would be an increase of 5 grams of glucose in the blood 
and 30 to 45 grams in the other tissues. The point of 
this commentary is that the diffusion of glucose from 
the blood plaj-s a big role in the disposal of glucose, 
e.specially after the ingestion of large amounts of sugar, 
as in sugar tolerance tests. The breakdown of glucose 
and the formation of glycogen by the tissues is prob- 
ably accomplished by the tissues only after they have 
absorbed glucose so that the rate of glucose diffusion 
from the blood is a measure of all of the sugar metab- 
olism that occurs in the tissues. The accomplishment 
of the process of glucose diffusion from the blood, to 
the tissues obviously can be measured by the venous 
blood but not by the arterial blood sugar level. 

The rate and direction of glucose diffusion are gov- 
erned by many influences and arc not the result of a 
Unitarian cause. The velocity of blood flow, the intra- 
capillary pressure, the widespread and ever changing 
opening and closing of the capillaries on many and var- 
ious stimuli, are all involved. Also according to Krogh 
(8), the veins, in the skin at least, are associated with 
the exchange of substances between the blood and the 
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tissues. A rise in the arterial blood sugar, whether 
resulting from food intake or from hepatic glycogen- 
olysis, causes absorption of sugar by the tissues at a 
rate proportional to the development of the hyper- 
glycemia. The formation of glycogen and the break- 
down of glucose depress the glucose level in the skin 
and muscle thus favoring further passage of glucose 
from the arterial blood. When the arterial blood sugar 
is sharply depressed after it has been markedly ele- 
vated as occurs in the third and fourth hours following 
the administration of glucose and happens frequently 
in diabetes, then the sugar in the tissues may exceed 
that in the arterial blood and a reversal in glucose dif- 
fusion may come about rendering the venous Ijlood 
sugar higher than the arterial. 

All these facts are mentioned to clarify two theses: 
first the arterio-venous blood sugar difference is within 
certain limitations a measure of sugar metaboliaed in 
the forearm, and second that many factors are con- 
cerned in the production of the arterio-venous blood 
sugar difference. It was shown in the section concern- 
ing results of the arterio-venous blood sugar observa- 
tions that moderate stimuli from average meals and 
comparatively small doses of insulin have no appreci- 
able effect on the rate of glucose utilization in the 
muscles and skin. This is true, of course, only in the 
clinical sense because the physician’s opportunity for 
accuracy and finality in recording physiological occur- 
rences is very limited. The variability of the arterio- 
venous blood sugar difference during the fasting state 
in diabetics as well as in normals is contrary to the 
current belief that it is more or less non-existent in nor- 
mal persons and usually reversed in diabetes. Howeverf 
when the multiplicity of influences which modify the 
arterio-venous blood sugar differences are taken into 
accuont it is not to be wondered at that uniformly fixed 
values do not exist. With dominant stimuli such as 
the ingestion of 100 grams of glucose the changes in 
the arterio-venous blood sugar become predictable as 
shown by a uniformly marked rise reaching its maxi- 
mum one to two hours after the taking of glucose. 

For the guidance of the treatment of diabetes and 
the carrying out of sugar tolerance tests, the venous 
blood sugar is preferable to the arterial because all 
the processes which contribute to the arterio-venous 
blood sugar difference are concerned with the better 
utilization of glucose and are therefore indicative of 
the degree of efficiency of the carbohydrate metabolism. 
There is one condition in which the arterial blood sugar 
is distinctly preferable to the venous. This is the de- 
termination of the renal threshold to glucose and as- 
certaining whether a renal glycosuria exists. It is the 
arterial blood which courses through the glomerular 
tuft and is the stimulus to filtration that takes place 
in that strucure, while the venous blood is in no way 
concerned with the filtration of glucose in the produc- 
tion of glomerular urine. Yet nearly all clinicians and 
investigators have pinned their faith on the venous 
blood sugar levels for judging the point at which de- 
tectable amounts of sugar appear in the urine. The 
generally appreciated fact that urine voided in the 
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during the second hour of a sugar tolerance 
test exhibits a lower renal threshold to glucose than 
during the first hour, may be explained by the finding 
that during the second hour the arterio-venous 
blood sugar difference is very high, in the neighborhood 
of 40 mg. per 100 cc. (see Table IX) and that in 
reality the renal threshold may be unchanged if esti- 
mated according to the arterial blood sugar. It is evi- 
dent that the renal threshold to glucose should be 
judged by true blood sugar levels obtained in arterial 
blood. Our present conceptions on this matter require 
extensive revision because hitherto the venous blood 
sugar, estimated by methods including non-glucose re- 
ducing substances, has been the measure for the cal- 
culation of the renal threshold to glucose. 

Summary and Conclusions 

Only the methods yielding “true blood sugar” values 
should be employed. Many procedures, such as the 
ividely used Folin-Wu method, furnish results for 
glucose which include other substances than sugar. 
The so-called non-glucose reducing substances, which 
have no significance in sugar metabolism, exceeded the 
accepted upper limit of 30 mg, per 100 cc. in 38 per 
cent of 200 consecutive determinations and in four 
instances they were above 70 mg. In judging sugar 
tolerance tests it may be found that the true blood sugar 
values furnish proof of normal tolerance while the 
methods including the non-glucose reducing substances 
may erroneously indicate the e.xistence of diabetes. It 
is recommended that only true blood sugar estimations 
be used in carrying out sugar tolerance tests and for 
the routine clinical observations on diabetics. 

The arterio-venous blood sugar difference varies 
widely, from minus 26 to 102 in 200 consecutive tests. 
A minus, that is a reversed difference, is found more 
often in diabetics than in normals but it is by no means 
a constant occurrence in diabetes as some reports have 
claimed. In fasting normals and in fasting diabetics not 
receiving insulin while the arterio-venous difference 
was low it was not constantly so as stated in the liter- 
ature. In fact the arterio-venous blood sugar difference’ 
was about the same whether the subject w’as fasting 
or had eaten, whether diabetes e.xisted or not and 
whether the diabetic was or was not being treated with 
insulin. The arterio-venous blood sugar difference was 
prone to vary widely in the same individual on differ- 
ent days under like conditions of diet and insulin dos- 
age. The injection of moderate doses (20 units) of 
insulin did not result in marked changes in the arterio- 
venous blood sugar difference. 

On the other hand when stimuli were made suffi- 
ciently powerful a definite trend could be noted in the 
arterio-venous blood sugar difference. A sudden rise 
of the arterial blood sugar, as occurs after the adminis- 
tration of glucose, results in a marked divergence of 
the arterial and venous blood sugars, in one instance 
as high as 102 mg. per 100 cc. When the marked 
hyperglycemia is followed by a drop in the blood sugar 
it is natural that reverse diffusion, signalized by an 
e.xcess of venous over arterial blood sugar, should 
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manifest itself. The minus blood sugar differences • 
often found in diabetes can be explained on this basis. 
The eating of routine meals, in normals and in dia- 
betics, has no demonstrable effect upon the arterio- 
venous blood sugar difference. 

The arterial (capillary) blood sugar should be used 
to determine the level of the renal threshold to glucose 

OM-lo . 
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DISCUSSION 
• Bv 

EDGAR W. BECKWITH. M.D. 

Associate Medical Director, Equitable Life Assurance 
Society, Nciv York City 

When Dr. Mosenthal invited me to discuss his paper, 
he suggested that I approach the subject from the stand- 
point of life insurance medicin'3, and therefore it should 
be distinctly understood that the opinions expressed in 
this discussion are neither these of a clinical specialist in 
diabetes nor those of an investigator in physiological 
chemistry. My basic premise therefore is, that in judging 
the conclusions reached in Dr. Mosenthal’s paper, it 
must be recognized there are certain considerations which 
constitute common ground for both the clinician and the 
medical officer of an insurance company. On the other 
hand, there are considerations which are necessarily dif- 
ferent, because they arise from different m'cthods of ap- 
proach to the problem of evaluating the significance of 
glycosuria. 

In reviewing the first portion of the paper, with par- 
ticular reference to the chemical method employed, it 
is my opinion that the standardized use of some micro 
method yielding only “true blood sugar” values, is highly 
desirable. In the laboratory of my own company, The 
Equitable Life Assurance Society, we have used since 
1928 the Folin Micro method exclusively. It is believed 
that this method does not entirely eliminate the non- 
glucose reducing substances, but that, at any rate, the 
findings contain a much less margin of error than the 
results obtained by the Folin- Wu method. 

The analysis presented of the diiference in arterial 
and venous blood sugar values is indeed of great interest. 
It is to be regretted that so much confusion has entered 
the picture in establishing criteria of “normal” and “ab- 
normal" findings, this confusion arising out of careless- 
ness in reporting the source of the blood used and the 
chemical method employed. Even today one heare phy- 


sicians, both in clinical and life insurance medicine, 
ascribe arbitrarily a difference of, 20 mgs. to arterial and 
venous values in spite of repeatedly reported facts to 
the contrary. The fallacy of usir.g such a figure is well 
illustrated by the charts shown. 

It may be of interest to introduce a table showing a 
report on arterio-venous differences in blood sugar in 
normal individuals, using 50 grims of glucose, simul- 
taneous puncture of finger and vein, and giving fasting, 
one-half hour and two hour blobd obs’srvations by the 
Folin-Malmros method. This taile appears in a paper 
prepared by Dr. Dewces and Dr,' Langner o! the Provi- 
dent Mutual Life Insurance Company and is recorded in 
the Proceedings of the Associ^ion of Life Insurance 
Medical Directors, Volume XXK, 1942. Unfortunately, 
the number of the observations Is not specifically stated, 
but the results strongly tend td confirm the findings of 
Dr. Mosenthal. Table: I 


Arterio-Venous Differences in Blood jugar During the Two-Hour, 
One-Dose T oleraice, Test 


Average Difference 
Maxnnum Difference 
Minimum Difference 


Fasin^ 

i 


Yz Hour 
17.* 

35 

2 


2 Hour 
7.3 
30 
0 


One is indeed impressed bjjDr. Mosenthal’s conclu- 
sion ~ based on the physiologcal chemical assumption 
that the artenal-venous diffennee represents the true 

criteria in the evaluation of sujar metabolism that It 

vyould seam to be highly desiralle, from a strictly scien- 
tific standpoint, that all obser\fers adopt a “true blood 
value” method, using venous biod. On the other hand 
he admits that there are a “rmltiplicity of influences’’ 
which modify the arterio-venou^blcod sugar differences- 
m he stats, that the use of cap- 

illary blood IS the only correct diagnostic procedure in 
cases of renal glycosuria. \ 

Certainly, the adoption of any standardized procedure 
which gives presumably “true \alues” and therefore 
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sufTiciently marked to bo unacceptable under tlic rule.s 
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In ra'!-< in which l.'ie comp.iny ri-quirt-i a blood stip-ir 
te-t. tlic pr.'ictics' v.sru-' r.ithcr v.idcly. A few comp.anh'S 
rely on fastiiu; bhux! siipr.r alone; others require t.he in- 
pe.'tion of 50 to 100 prams of pliicoce, but are inteivctcd 
only in the f.'t'.tmi: tirulln!; and in the ri.nple ether finding 
;it the eti'l of either one and one-h.rlf. two. or two and 
one-hnU hours: others follow the mere or IcM dnssicat 
procedure of urlnp 50 to lOO pra.mx of plucore, and plot- 
tim: a curvs- cuvennn tb.e lindlnitr fa) f.nstinp. (b) one- 
half hour, (c) otre hour, (d) two hours after inpestian. 
The insurance situ.ition i.s further psmpllcateci by the 
fact that many comp.snie.<. especially the smaller ones 
without adequate Home Office labor.atoo' facilities, em- 
ploy oH'al laborator^C-s and fail to specify the technique 
lo tie ciniiloycd. Con.si'quently, they often do not kno'.v 
whether capillary or \-vnous blood was used or what 
chemical inctliod was employed. All of this is rcpretiablc. 
but I rather imnpinc that a somewhat similar clinical 
situation obtains throuphout the country, with the ex- 
coption of instance.s where the practitioner limits his 
practice c.xclusivcl.v to diabetes, and therefore carefully 
supervises his own laboratorj'. 

I come now to the practice of my own company. The 
Equitable Life Assurance StK-icty, initiated in 1925 
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Dr. F. G. Brathwaite, Prior to that time, insurance 
companies had insured relatively few glycosurics and 
those who were insured usually wei*e accepted on the 
basis of a substantial extra premium. However, with 
the increasingly frequent usage of blood sugar deter- 
minations as a diagnostic aid, we embarked on the sea 
of adventure by insuring these individuals. During the 
first year or so, we accepted meal tests, which was ob- 
viously an unsound procedure as shown by Dr. Mosen- 
thal’s tables. However, this procedure was quite prompt- 
ly abandoned in favor of glucose ingestion; and since 
that time we have used 75 grams of glucose, capillai-y 
blood, blood and urine observations made fasting, one- 
half hour, one hour, and two hours, all specimens sent 
to our Home Ojjice laboratory, the blood being examined 

by the Polin Micro method. As to the mechanics of ob- 
taining the material, we send the original examiner an 
envelope containing a package of 75 gi-ams of glucose 
and a box. The box contains four vials for urine and 
four vials for blood and a set of instructions as to time, 
etc. After the samples are obtained, the e.vaminei- seals 
the box and mails it to our Home Office laboratory in 
New York. The blood is preserved with a very small 
amount of sodium fluoride- and mercuric chloride in each 
vial, and the cases in which glycolysis occurs in transit 
fire rare. On the reverse of the instruction sheet, the 
time intervals are recorded bj’ the examiner, and there 
is also a chart for charting the blood and urinaiy' findings 
at the Home Office, the sheet being returned with the 
samples. We allow the examiner an extra fee of $10.00 
for obtaining the samples. During the early years, we 
continued the test through the third hour, but about ten 
years ago we discontinued the three hour procedure and 
stopped at two hours, as we did not feel that the third 
hour observation was sufficiently productive of any im- 
portant information. In evaluating the risk, we employ 
a formula which takes into account the behavior of the 
blood sugar curve during only the second hour, and we 
consider four types of curv-e — 1. unfavorable, 2. in- 
determinate, 3. favorable, and 4. very favorable (renal 
glycosuria). 

The point which 1 wish to stress is this: During a 
period of practically twenty years, Tire Equitable Life 
Assurance Society has insured glycosurics on the basis 
of a for-mula which was at first purely empirical, but the 
fact-finding element consisted, for all practical purposes, 
in a standardized unifoiTn procedure. Furthermore, the 
use of this formula has proven to be satisfactory as a 
selection method both from the standpoint of the com- 
pany and of the applicant for insurance. Unfortunately, 
during the War years, we have been unable to study the 
experience each year because of shortage of actuarial 
help, but I have been informed by the actuaries that no 
noticeable trend has appeared in routine observation of 
death claims to indicate that our selection method has 
been unsound. It is anticipated that in the near future 
a more detailed study will be made which may or may 
not justify a modification of the formula which has been 
changed only once in the past. Consequently, I am con- 
strained to emphasize the point that the method of selec- 
tion which the Equitable has pursued has been sound. 
In this conection, I would like to comment briefly on a 
“follow-up” study which was conducted about ten years 
after we intensively started insw’ing of glycosurics, viz: 
in 1934. Naturally, we were not unduly interested, at 
the moment, as to the outcome of lives still insured, 
but we investigated the outcome in the cases of indi- 
viduals whose applications had been declined or who 
had refused to take the policies offered to them, in order 
to detennine what effect might have been produced on 
mortality statistics if insurance had been in force on the 
entire group studied. Owing to restrictions as to expense, 
clerical help, etc., we attempted only the tracing of in- 


dividuals whose name commenced with a letter in the- 
alphabet through K. This produced material amounting , 
to approximately 2200 lives of which about 400 did not 
take the policies offered and about 1800 were refused in- 
surance. Through various sources, we received informa' 
tion concerning nearly 94% of those investigated, which 
is obviously a high percentage of results to be expected 
in a study of this nature. Without going into exhaustive 
statistics, we demonstrated, with many ronsenative pre- 
sumptions, the validity of our selective formula in the 
sense that it rejected beyond question of doubt those who 
should have been rejected. At the same time, in all 
fairness, it appeared that we had, in some of the case.s 
where the policy was not taken, charged an unduly high 
extra premium, and as a result of this study we modified 
our formula to make it more lenient in its selective 
opei'ation. 

This material was presented by myself as a co-author 
with Dr. Brathwaite and Mr. Mills of our Actuarial 
Department, and is recorded in the Proceedings of the 
Association of Life Insurance Medical Directors, Volume 
XXIV, 1937. 

Parenthetically, and not wishing to get on disputatious 
ground, I would here interject an item that the insurance 
companies are well aware of the fact that certain emi- 
nent clinicians have recently expressed an opinion that, 
with the increasing success in the use of insulin treat- 
ment, insurance companies could insure diabetics re- 
ceiving insulin, possibly even at standard rates. Probably 
the day will come when insuring companies will go into 
this field, but, at the moment, it appears that some of 
the specialists who advocate this are not aware of several 
of the basic restrictions under which life insurance 
companies operate. 


SUMMARY 


1. In my opinion. Dr. Mosenthal has made an important 
contribution to the literature by pointing out the fal- 
lacies which have crept into the problem of evaluating 
glycosuria, and also by advocating the adoption of a 
standardized procedure using venous blood and a 
simple, accurate micro method. 

2. However, from the standpoint of life insurance medi- 
cine, it is important that the procedure be of a suffi- 
ciently simple nature so that it can be carried out 
by a small town practitioner who is not versed in 
laboratory skill. 


3. If not only specialists, but general practitioners, and 
all insurance companies could be persuaded to use 
a standardized procedure such as Dr. Mosenthal has 
outlined, the homogeneity of statistics would be gi'eat- 
ly benefitted, and naturally also the welfare of gly- 
cosurics. 


4. From the standpoint of life insurance medicine, I am 
not convinced that the capillary blood value’ as a 
criterion of the rapidity of insulin mobilization should 
be entirely abandoned even in spite of Dr. MosenthaTs 
thesis as to the superior values of venous blood deter- 
minations. 


5. Again, I repeat, that life insurance companies are 
entitled to use a measuring rod, within reasonable 
bounds of accuracy, which will enable them to select 
risks, based on the general law of averages, in a man- 
ner which proves fair to all concerned as judged bv 
their own experience. 


uusxiy, may 1 reiterate that in my opinion a simph 
standardized uniform procedure used by both clin- 
icians and insurance companies, is a goal to be greath 
desired but on the other hand, human nature bein 
vhat it IS, It seems highly dubious that such a Utopiar 
state of affairs can be attained in the near future. 
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AmKUICAN’ JoUttNAI. 

Discussion by James J. Shorty M.D. 

Dr. Mosenthal’s plea for the use of methods yielding 
“true blood sugar” should be heeded. It is probably true 
that most of us have failed to realize the extent of the 
false interpretations which may arise from employing 
the usual methods. To think that a value as high as 70 
mg. above the true glucose level may be obtained is 
indeed startling. 


OK Dick.stivf, Diskasi-s 

The arterio-venous differences found have been ex- 
plained in a highly satisfying manner. Diffusion as a 
factor m explaining these rather bizarre fluctuations has 
not been previously emphasized to my knowledge yet it 
IS fairly obvious when pointed out. 

Equally obvious but likewise generally overlooked is 
the importance of arterial blood sugar values in the at- 
tempt to diagnose renal glycosuria. 

The authors are to be congratulated on a fine piece of 
research and an excellent discussion of their results. 


Editorials 


THE CAUSE OF DIABETES IN MAN — A 
PROMISING ARM-CHAIR PHILOSOPHY 

■r\ocroR I. Arthur Mirsky has engaged in a very 
productive form of “arm-chair" philosophy in at- 
tempting to answer the question: "What is the Cause 
of Diabetes Mellitus in Man?” — a question which in 
the present state of our knowledge cannot he answered. 
Mirsky has wth astuteness assembled a large collec- 
tion of indirect scientific data to show that pancreatic 
insufficiency is hut one and usually a rather secondary 
link in the syndrome of diabetes mellitus in .Man. This 
relative or absolute insulin insufficiency is secondary 
to other factors in the intricate homeostatic mechanism 
of the endocrine system. Whipple and others gave 
the old theory of primary pancreatic deficiency the 
“Coup de grace” when they showed that resection of the 
entire pancreas in Man produces only a relatively mild 
form of diabetes which is rather easily controlled with 
small dosage of insulin. Little wonder that we have 
been unable to produce in dogs typical human diabetes 
by pancreatic e.xtirpation when the clinical syndrome 
as we know it is not produced even in humans by com- 
plete pancreatic resection. Mirsky with his usual schol- 
arly approach has resolved the matter into a ratio 
between demand for and effective supply of insulin. 
Since insulin is e.xpendable in the body or actually 
destroyed in the process of performing its function in 
carbohydrate metabolism, it follows that excessive de- 
mands beyond the individual’s power to produce must 
necessarily result in a syndrome of diabetes. Since 
enormous amounts of insulin have on occasion been 
recovered from the tissues of individuals who have 
e.xpired from ketone coma, it must be assumed that 
this insulin was in some manner rendered inert. Mir- 
sky’s theory of trypsin or other proteolytic enzymotic 
destruction of insulin as an important factor in the 
genesis of human diabetes is as rational as any con- 
cept yet produced and far more probable than most. 
All that remains is to prove it. Nor will his cerebration 
have been unproductive once his concepts have been 
proven to be factual, for the same concejit will help 
to clarify the knotty problem of insulin resistance 
and its relationship to diabetic coma. — George B. An- 
derson, M.D. 


WHEN SHALL WE USE GLUCOSE IN COMA? 

“CuAi.i, Gi.ucose Be Used in the Treatment. of Dia- 
betic Coma?” The answer to this question would 
seem to be both “Yes” and “No.” The time factor, 
however, is the all-important issue. “At what point 
of time should glucose be used in diabetic coma?” 
would seem a more pertinent question. It is obvious 
that the body in decompensated ketosis is preponder- 
ately in obligatory fat metakilism. In the classical pic- 
ture of diabetic coma the liver is well depleted of its 
glycogen. Is it to be e.xpected that in this extreme- 
state of insulin insufficiency or insulin resistance the 
administration of large amounts of glucose will favor a 
reversal from fat to carbohydrate metabolism? This 
may be doubted with justification. We know that liver 
glycogenation and glucose utilization are favored in 
general by high blood sugar but these normal processes 
are premised on the presumptive presence of at least 
some intact insulin function. The negativistic extreme- 
ly insulin-resistant diabetic-coma patient does not fit 
into this category of normalcy until at least some ability 
to function has returned to his overwhelmed insulin 
mechanism. The effectiveness of parenterally admin- 
istered insulin is in no little measure influenced by 
the state of hydration of the body as a whole. Why 
add more of the offending diuretic glucose when we 
know that every unutilized or unstored molecule of 
glucose thus added only promotes the undesirable state 
of dehydration? The tissues are literally “crying” for 
fluid. 

The first desideratum is re-hydration by electro- 
lytes and fluid. Effective hydration plus early massive 
insulin administration will usually change the picture 
of stubborn insulin resistance. When, however, the 
patient has showed even the slightest ability to negotiate 
sugar as is evidenced by .improvement in the chemical 
picture, then, and, it would seem, then only should 
glucose be administered. Glucose is at this time given 
in sufficiently liberal quantity to force the individual 
out of e.xcessive and obligatory fat-metabolism and 
back into carbohydrate metabolism. Gram for gram 
there is without question in the Ixidy of the patient in 
coma an absolute deficiency in glucose. The glucose 
which is present is - originating from gluconeogenesis 
possibly as a homeostatic effort to make up for an ac- 
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fiial deficiency. But, the coma patient apparently can- 
not effectively negotiate even this relatively small 
amount of newly formed glucose without massive dos- 
age of insulin and liberal hydration. Soskin and Mirsky 
notwithstanding, why put in more diuretic glucose 
until the patient gives some indication that he has re- 
covered his ability to handle glucose? 

Xo one would quibble over small amounts of glucose 
relatively early in the treatment — and Peters* dosage 
might be classed as low. The abuse of glucose is. how- 
ever. flagrant and unphysiologic. Its abuse not infre- 
quentlv in grave cases is the straw to break the camel’s 
back. 

Stick to the guns, Howard Root ! ! — George IL An- 
derson, M.D. 


ACT.A CLINICA BELGICA 

sixo.vn world war is ended, and when the cur- 
tain rose, all vx* could sec was an entirely destroyed 
Euroi)C, full of ruins wherever the Xaai regime had 
reached with its brutality. However, the work of re- 
construction has started, and the ])coplc in the different 
countries have gone back to their peaceful work. Med- 
icine, just like all other .sciences, has suffered tremen- 
dously in these terrible years. It is therefore with the 
greatest pleasure that wc picked u[) a new journal which 
has just happened to appear. The brave Belgians, after 
all their hardshiits, have settled down and sent us the 
first issue of their publication, the .-Icla CHitica Uelgiea. 
We wi.sli to congratulate the editors. J. Leciuimc and 
P. P. Lambert, on their work. It must have been for 
them like the arrival of a loug-awaited child when the 
first copy of the Acla came into their hands. Wc c.an 
hardly realize the difficulties they had to overcome to 
get material, the jiapcr. and all the other details, to be 
able to put this journal into the hands of their friend.s. 

Wc. too. have difficulties in the.sc days with jiaper, 
printers, engravers, etc., however, this can in no w.ay 
be compared to the difficulties in Belgium. The Aria 
shows us that in spite of all their hardshi]is, medical 
science is again on the way up, that physicians all over 


the world arc beginning their scientific and practical 
work of helping sufl'ering mankind. 

The Acta Cl'iniea Bclglea is to continue the “Bulletin 
de la Socicte des Hopifeaux de Brussellcs” which re- 
flected the work of this society from 1901 up to 1940. 
Recently, under the guidance of Dr. Brohee. the Bel- 
gian scientific societies have been coordinated into the 
“Association des Socictes Scientifiques Medicales Bel- 
gcs. 

The Aeta Clinico Bclgica is taking the Annals of In- 
ternal Medicine and the Acta Medico Scandinaviea and 
Helvetica as their e.vamjiles. Most of their bibliograph- 
ical notes arc from the .American medical publications. 
Among the articles we find one which’ belongs in the 
gnstro-intestinal field: R. Leclerq, from the Hopital 
Universitaire Saint-Pierre, discusses “Infiltration An- 
esthesia in Pains of the Bile Ducts." He describes the 
intradermal infiltration and the infiltration of the right 
splanchnic nerve. Besides, he discusses his own method 
of .infiltration of the 12th right interco.stal nerve. He 
found that pains of peritoneal origin and jihrenic neuri- 
tis were instantly relieved after infiltration. The vis- 
ceral pains do not ajipcar to be influenced at the mo- 
ment of injection; however, on the following da\', dis- 
appearance of functional di.sorders and gradual dis- 
appearance of the visceral sensibility, was observed. All 
this happens as if this anesthesia blocked certain cen- 
tripetal paths of reflexes whose answer, whether motor, 
va.co- motor or secretory, unfavorably modified the 
functions of the gall-bladder and the bile-ducts. Once 
this vicious circle is broken, the disorders completely 
disappear. 

So convinced is the author of this fact, that when 
events do itot seem to bear it out, he believes the diag- 
nosis must be revised and that wc must investigate the 
jjo.ssibilities of an anatomical lesion (gallstones or 
tumor). 

Wc wish the editors and the contributors to the 
Acla Clinico Bclgica good luck and success. Belgian 
medicine is taking its well <iescrvcd place in science 
and resuming its work. 

— Fra.nz J. Lust 


OBITUARY 


T^R. HENRY KENDALL of 16 East 96th Street. 

N'l'C, who was born in Rumania and brought here 
as a boy, was a graduate of the Long Island College 
of Medicine in 1905 and interned at Bellevue Ho.spital. 
He was a member of the Long Lslanrl College Hospital 
Alumni Association, American Medical Association, 
and State and County .Medical Societies. 

Dr. Kendall was a’ fellow of the National Gastro- 
enterological Association and one of its founders, and 
for many years Chairman of the program committee 
of the National Gastroenterlogical Association. He 
has contributed many articles to Gastroenterology and 
also to aid Ulcer cure. He was a great scholar and 
possessed many first editions. He was lecturer at the 


New York Polyclinic Hospital and a member of the 
faculty for a number of years and was connected with 
the Hospital for Joint Diseases. He was also examin- 
ing physician for the Jewish Theological vSeminary. 

Dr. Kendall was an elector of the Spanish and Por- 
tugc.se Tcmjde and was President of the Hebrew Relief 
Society of this temple. He has given many years of 
hard work to relief of the poor. Dr. Kendall "lias two 
sons. Dr. Milton Kendall of Youngstown, Ohio and 
Edwvird P. Kendall of Washington, D. C. 

All fellows and members of the entire National 
Gastroenterological Association will mourn the loss of 
a great student and teacher. 

— WitWAM C. Jacobson, See. 
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Book Revietvs 


-Roentgen Diagnosis of Diseases of the Sastro-Intestinal 
Tract. By John T. Farrell, Jr.. M. D., pp. 271 with 190 
illustrations ($5.50). Springfield, 111., C. C. Thomas 
1946. 

This manual is primarily designed for a specific pur- 
pose, namel}- to ground the would-he roentgenologist 
in the fundamental and general aspects of a broad sub- 
ject. However, medical students and clinicians will al- 
so find it of pi;actical assistance. 

The author’s wide t'eaching experience is evident 
throughout the manual. The arrangement of the te.xt 
is unique in two respects : first, the close adherence to 
the standard classified nomenclature of disease; sec- 
ondly. each disorder is described under headings of 
changes in contour, alteration of motility, and dis- 
placement from the usual anatomical relationships. Not 
only, are the roentgenographic and fluoroscopic signs 
of the various disorders given, but also included are 
brief recommendations on the manner of examining 
that portion of the gastro-intestinal tract to produce the 
most satisfactory results. The accessory portions of 
the gastro-intestinal tract are not included in the vol- 
ume. 

The illustrations are clear, well chosen and t\-])ical 
of the various conditions. However, a greater number 
of plates would have made some of the descriptive text 
more meaningful. It is a matter'of individual opinion, 
but it seems that an inappropriate amount of space is 
devoted to foreign bodies in the gastro-intestinal tract, 
whereas, there is too brief a space devoted to many 
rather important subject'^ Concise description and or- 
derly arrangement make for a certain degree of suc- 
cess in any manual; the medical student and clinician 
will find these to his advantage here. 


Memoirs of Walter Reed: The Yellow Fever Episode. 
By Albert E. Truby, pp. 239 ($3.50). New York, 
Paul B. Hoeber, Inc. 

Biographies have on occasion been written to glorify 
the biographer more than his subject. The stor}- of 
yellow fever and its conquest as told in this little tome 
constitutes a tribute to Walter Reed by one of his co- 
workers. In a st 3 ’Ie which is simple and restrained, the 
author tells the story of that long memorable fight 
against the Yellow Jack. The story of course has been 
told before, and often, but General Trulw's narrative 
corrects several false impressions and errors in previous 
accounts. Although Reed and Trub)' do not seem to 
have been very' close friends, their work brought them 
into frequent contact. T'he relationship of the two men 
was such as to now enable General Truby to give this 
SNunpathetic but bj’ no means worshipful account of 


his associate’s life. This hook is enjoyable reading 
and will probably make a pleasant gift to the graduating 
medical student or nurse. 


Essentials of Histology. By .Margaret Hoskins and Ger- 
rit Bevelander. Pp. 240 ($3.50). St. Louis, C. V. 
Mnsby Co., 1945. 

This small volume covers the essentials of histologic 
anatomy adequately for the needs of the college stu- 
dent but will be found too brief for the needs of the 
medical student. However, it may sen'e the latter as 
a hand}- rew’ew and refresher book, particularly as 
examination time approaches. The very large number 
of illustrations, taken mainly from student loan col- 
lections, are fairly good. 


The Physiology of fhe Newborn. By Clement A. Smith. 
Pp. 312 ($5.50). Springfield, Illinois, Charles C. 
Thomas. Publisher, 1945. 

T'he mystery of the birth process, of "coming into 
being,” has fascinated man since primitive times. The 
“where from” and the “how” of our ontogenetic arrival 
has held the attention and imagination no less than has 
the question of our phylogenetic origin. 

The alterations and adjustments of the individual as 
he begins a new life after birth constitute the theme 
of this book. 'Fhe author, who is professor of pediatrics 
at Wayne University College of Medicine, has written 
what probably will prove to be an outstanding text. 
In anv event, it is a much-needed book. The physiology’ 
textbooks now available cover the adult human physi- 
ology adequately, but nearly all have neglected the 
newborn. In thirteen well-documented cliapters. t.ie 
author has covered the physiology of tlie child s ear y 
life and the changes, both functional and structural. . 
that take place in the transition from fetus to infant. 

To the gastroenterologist the chapter on the physi- 
ology of the digestive tract \rill prove of particular in- 
terest as will also the chapter on icterus neonatorum. 
The physician interested in problems of metaioisn 
will find the chapters on heat regulation, mineral an 
vitamin metabolism, and fetal and neonatal mitritio 
worth reading. The chapter on neonatal immunolog. 
is an excellent summary of the subject. 

In several cases the author appears to accept ra 
uncritically some questionable data, but ‘ 

minor fault. The book is well planned and "'s'' " 

Each chapter has a brief clinical summary ancl - f 
arate bibliograpliy list. Altogther ,,, 

ences listed. This book certainly should be reaa 
every pediatrician and obstetrician and reading 
also repay the general practitioner. 
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Diet in Uncontrolled Diabetes Preceding Acute Neuropathy 

By 

HOWARD F. ROOT. M.D.* 

and 

CLOVIS CRUZ MASCARENHAS, M.D.* 

BOSTON, MASS. 


Introduction 

'^HE FREQUENCY (1) of severe disabling forms of di- 
abctic neuropathy (neuritis) poses a problem in 
therapy and requires a l)etter understanding of tlic na- 
ture of the disorder. Two cases are presented to per- 
mit a discussion of the relationship betAveen carbohy- 
drate utilization and vitamin intake on one hand and 
the nature of the pathologic cliemical and anatomic 
changes found in this condition on the other. The tliree 
patients l.vpif.v conditions occurring often, not e.Kclus- 
ir'ely. in young diabetics in Avhom occlusive vascular 
disease is not present, in whom a long course of severe 
.s\Tuj)toms is followed b\’ complete recovery under ap- 
propriate treatment. 

Case 1. (21297) Male, aged 42 years, superintendent of 
schools in a large suburb, retired not for physical reasons 
but because of independent means. His maximum weight 
was 280 pounds, height 07 inches, and at the onset of his 
diabetic neuritis his weight was 245 pounds. 

Prior to the onset of his diabetes his diet averaged 
5,000 calories per day with between 400 and 450 grams of 
carbohydrate. This seemed to provide about 1.8 mg. 
thiamine daily. 

In 1934 sugar was discovered in his urine, but as ho 
had no uncomfortable symptoms he paid no attention to 
the diagnosis and followed no dietary rules, although 
later he developed typical polyuria, polydipsia and in- 
tense hunger. 

He came for examination on April 17, 1942 because of 
development of pain in the legs and hands and partic- 
ularly the rather sudden onset of marked “pins and 
needles” sensation in both the hands and feet. 

His wife was most intelligent and cooperative. It was 
possible to get a reasonably accurate summary of his die- 
tary habits during the months when polyphagia and poly- 
dipsia were e.xtreme, preceding the onset of his "neuritis” 
symptoms and this summary with notes is shown in 
• Table 1. For extra Carbohydrate, see below. 

Notes on Variations in Diet (case 1): For evening 
meal he would substitute mostly beef, pork, lamb and 
chicken, each on one day per week. Fish was used only 
rarely. If at midnight steak was not available he would 
take 3 or 4 thick sandwiches oJ! bread with cold meat 
and 15 to 20 pickled onions. 

Occasionally he would eat cottage cheese, 120 grams, 
with cream and butter. He nev'er used salt at all on 
anything. 

Extra Carbohydrate: Apple pie, ice cream, root beer, 
cotlee, soda with added cream and ice cream. Wliile in 
Florida, he took one quart of orange juice and two pra- 
lines at bed time and milk, one pint to a quart between 
meals. 


Dcaconcs! Hojpital, Bcrtton 
Suomicted February IS, 1946. 


Table I 

Yitainin Content of Diets 
Case I (21297) 


FOOD 

! c - 

1 e 
e “ 

< .5 


c* 

G 

1 

.2 

£ E 

H . . 

Riboflavin 

meg. 

e 

li 

z 

Ascorbic 
Acid mg. 

i 

1 

1 

Orange Juice 

360 

792 

288 

108 

.79 

172.8 

- 

(Betf. Sirloin) 
Steak (medium fat) 

1920 

576 

2304 

4032 

104.8 

.. 


(enriched) 

XV'hite Bread 

450 


1080 

697.5 

9.9 



Butter 

150 

4500 

- 

15 

.15 

- 

60 

Peas (combination 
Fresh Sc Canned) j 

300 

2775 

780 

390 

3.99 

51 


Caoliflotv'cr, fresh 

300 

150 

471 

557 

1.76 

240 

- 

Toroatoea (Fresh 
and Canned) 

300 1 

2775 

201 

127.5 

1.74 

67,5 


Cream, 40% 

120 

2704 

40 

176 

- 

1.6 

32 

Total Vitamins 


14272 , 

5164 

6103 

123,13 

532.9 

92 


Carbohydrate 518 gmj., Protein 572 gms., Fat 469 gms., Caloriea 8461. 
Ctfif U (24229) 


FOOD 

W . 

I E 

1 e “ 

<2 

Thiamine 

meg. 

' c 

'i * 

tS E 

c: ® 

e 

z ^ 

Ascorbic 
Acid mR. 

|Q^. 

1 >4 

Err* - 2 

100 

1000 

150 

350 

,06 

- 

90 

Bacon 

45 

- 

45 

60 

1.89 


.. 

Oatmeal (cooked) 

240 

- 

174 

42 

.30 

- 


Bread, 

WTiite, enriched i 

270 


648 

418.5 

5.94 

. 

T 

Orange juice, fresh 

150 

330 

120 

45 , 

.33 

72.0 


Butter 

100 

3000 

- 

10 

O.IO 


40 

Milk 

2480 

4712 

1116 

4464 

1.98 1 

49.6 

49.6 

Potato 

300 

74 

480 

120 

2.82 

30 


Meat (beef, sirloin^ 
(medium, fat) 

450 

135 

540 

945 

24.57 



Peas (combination 
Fresh Jc Canned) 

300 

2775 

780 

390 

i 

3.99 

51 


Total Vitamins 



12026 

4053 

6844.5 ! 

41.98 ! 

202.6 

179.6 

Carbohydrate 633 

gms.. 

Protein 277 gms.. Fat 272 gms. 

Calories 

6088. 


Likes and Dislikes: He “hated" dark bread, baked 
beans and wax beans. He liked only baby lima beans 
peas, tomatoes, asparagus, eggplant, Brussel sprouts’, 
rauhflower, lettuce and corn on the cob among vegetables 
He had no beer or ale but a cocktail or creme de cocoa 
twice a week. 

No fried potatoes or any foods cooked in deep fat ex- 
cept rarely. Nuts rarely used but he would take pecan 
pie. 

He ate all kinds of cheese except plain American. Very 
fond of Camembert, Limburger, Roquefort, Swiss, etc. 
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Did not care for carrots, beets or spinach and ate them 
seldom. Ate very little cabbage except as Brussal sprouts. 

Course of Symptoms; Hfs first urine specimen showed 
7.3 per cent sugar and the blood sugar was 300 mgs. 
Routine Hinton, Wassermann and Kahn blood tests were 
negative on three occasions. Upon admission to the 
Deaconess Hospital on April 20, 1942, blood pressure, 
heart, lungs and abdomen were normal. Within three 
days the urine was sugar free in most specimens on an 
insulin dose of 12 units o5 crystalline and 30 units of 
protamine zinc insulin with a weighed diet. 

During this time he received Vitamin B Complex, 6 
tablets a day, and Tliiamine. His legs felt stiff and rvere 
sensitive even to light touch up to the knees. The numb- 
ness of his feet was worse at night and the typical 
paresthesia continued. Aft'ar a few days’ stay, he went 
to his home to continue vitamin treatment but returned 
on May 9 because of tire steady progression of the dia- 
betic neuritis. The pain which was worse at night to- 
gether with the numbness and the paresthesia had become 
worse and the loss of control in his legs had become 
marked. The hips and hands were also numb and there 
was loss of sensation to touch in the feet and loss of 
sensation to pin point. Vibration sense had gone. Muscle 
power had practically departed so that he could hardly 
raise the legs from the bed and within a few days ho 
could hardly turn over in bed. The pain at night was 
extreme. 

Lumbar puncture yielded clear fluid, the total protein 
was 184 mgs., sugar was 92 mgs. and one white cell. The 
colloidal gold sol showed 244311-f -|-00. Hinton-Davies 
negative. 

The application of hot compresses to the legs gave some 
relief as well as did nild sedatives. He went home May 
23 to continue treatment at home, and here his care was 
most difficult. The pains at night were so extreme that 
a special tub was set up in the adjoining room and he 
was carried to the tub for hot baths once or twice during 
the night to relieve the extreme pain in the legs. He 
could not stand alone or walk alone. His sedatives in- 
cluded codeine up to 15 grains a day and aspirin up to 
125 grains a day. By July 10 the codeine had been re- 
duced to V-k. grains and the aspirin to 50 grains a day. 
He had begun to walk a little. 

On July 27 he was seen with his attending physician 
because of mental confusion which proved to be due to 
bromidism. The blood bromide was 280 mgs. He showed 
papillary eruptions with some pus on the side of the 
buttock. Edema of both feet was marked. With the 
omission of the bromide his mental condition cleared 
promptly and from that time on his improvement was 
steady. By November 1942 he was able to play tennis. 

Development of Neuritis: A striking feature in such 
severe forms of neuropathy is that once the process be- 
gins its progression is rapid and in the developing stags 
unaffected by the administration of vitamins. Thus during 
the period beginning April 20 he received vitamins in 
the form of B Complex, two capsules twice a day, and 
the treatment of vitamins was continued at home by the 
addition of Thiamine chloride in 12 mg. doses three times 
a day. During the period between the hospital discharge 
when symptoms were present and the time that he re- 
turned to the office ivith a further development of neu- 
ritic symptoms his treatment included 4 capsules of B 
Complex plus 36 milligrams of Thiamine chloride a day. 
In another such case we would use larger doses. It is 
evident that the symptoms began at a time when the 
sugar in both the blood and urine was abnormal, the 
diabetes imconlrolled and his diet excessive. Relief fol- 
lowed long continued control of the diabetes. 

Diabetic Treatment: His diabetes was kept under per- 
fect control at home by the use of insulin and his diet 
was kept at a constant level of carbohydrate 185 grams, 
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fat 91 grains, protein 94 grams, calories 1935. His wei4t 
stcadil^y fell to 210 pounds. On July 10 the blood 
was 100 mgs. and the urine was sugar free. He wasth»o 
taking 8 units of crystalline and 28 units of profamfr. 
zinc insulin. Since November 1943 he has not had to tale 
any insulin. On June 15, 1943 the urine was sugar te 
and the blood sugar at four hours after lunch was 137 
mgs. The weight was 213 pounds net. In January 1945 
he still was sugar free without insulin and free from 
symptoms cr signs of neuropathy. 

Case 2. (24229) Male, aged 41 years, developed t)T)icd 
polyuria in September 1940 and his diabetes was only 
discovered in September 1942 when in an Army exain- 
ination glycosuria and high blood sugar were found in a 
glucose tolerance test. In the four years between 1940 
and 1944 his weight fell from 170 to 105 pounds. To use 
his owm words, he could “eat continuous!}', a whole pie 
at a time, a pound of candy plus a pound of stedc” 
Polyuria, polydipsia and loss of strength were constant. 
Muscular weakness was great and painful cramps in the 
lower legs forced him to get up at night. His memory 
was bad. Upon admission to the Deaconess Hospital Feb- ' 
ruary 2, 1944 his knee jerks were absent, Achilles re- 
flexes were absent, muscle atony and atrophy were 
marked, skin of the legs was extremely sensitive to 
touch. The spinal fluid examination showed total protein 
320 mgs., no cells, and the blood and spinal fluid Hinton 
reactions were negative. The spinal fluid colloidal go.d 
test was reported 55543211-i-O. His first urine specimen 
contained 7.5 per cent sugar, no albumin, no blood, pus 

or casts. , , . 

The blood sugar was 526 mgs. per 100 cc., blood pres- 
sure 84/40. X-rays of the chest and sella turcica were 
normal, there was no evidencs of arterioscleros^ 

In Table I is summarized his diet as obtained after 
repeatedly questioning not merely the patient, but tus 
intelligent brother, his father and his mothw. ^ 
With insulin tmd diet the urine and blood ^ 

came normal. Indeed his diabetes proved mild so mi- 
on February' 28 he required only 4 units of 
fasting blood sugar was 53 mimgrams and his t 
carbohydrate 198 grams, protein 
With .H. 

B complex, thiamine and gave 

symptoms improved and a second lumbar puncture g 

fluid with total protein of only In mgs. 

However, after discharge from the ^ 

of his diet was SoWii blood sugar 

show'n by glycosuria -f-|- and the foiiowi g 

values: 

Date Blood su 
May 22, 1944 
May 27, 1944 
Apirl 16, 1915 

On AprH 16, 1945 he reported ^ 

legs at night.” The symptoms, which impr e g ^ 
during his hospital treatment, control, 

longer foUow'ed and diabetes was sununarized 

Vitamin Content of Diet: In Table I a s 
the estimated contents in vanous the diet in 

Cases 1 and 2. It is readily %«'• « 

these two cases varied somewhat from > come 
is beUeved, however, that the results 
much more near to the truth m P approximate 
been the case with oth®r attempte ma 
the diet in diabetic patients ,,®l-„ited. 

controUed and whose appetite has been 

In a comparison of these two diets ^ of the 

mended daUy aUowances National Eesearch 

Committee on Foods and Nutrition, ^ thiamine, 

Council (11), excessive values Thus for a 

riboflavin, niacin, and ascorbic acid are 


(mgs.) 

Glycosuria (%) 

Instilto 

24 

538 

6.1 

28 

266 

4.0 

23 

350 

4.6 
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man moderately active the allowance is 5,000 units of vi- 
tamin A, whereas in Case 1 the estimated amount is 14,272 
and for Case 2, 12,026 units. For thiamine the recommend- 
ed allowance is 1.5 to 2.3 milligi’ams whereas these two 
diets contain 5.1 and 4.0 mg. (1 g. equals 1,000 micro- 
grams). Tlie values allowed for riboflavin vary from 2.2 
to 3.3 mg. and each received move than 6 mg. Similarly 
although the allowance in nicotinic acid (niacin) varies 
from 15 tc 23 mg., the values in these two patients’ diets 
exceed the figure greatly. Also the content of ascorbic 
acid exceeds the allowance of 75 mg. The requirement 
for vitamin D is less well established in adults but it has 
been said that it should be present in the diet up to the 
minimum amounts recommended for infants. The amount 
cf vitamin D in these two diets does seem definitely 
lower than normal. If an indivddual like Case 1 deliber- 
ately avoids eggs and takes liver only at interv'als values 
for vitamin D may well be low. In general in these two 
patients an abundance of those vitamins particularly of 
the B group usually considered of special importance 
in relation to neuropathy was provided by the diet. It 
may be i-emembered that because of the intense glyco- 
suria the amount of carbohydrate actually being metab- 
olized in the body was probably very much lower than 
would be consistent with the amount of carbohydrate 
food actually consumed. 

DISCUSSION 

The assumption that thiamine deficiency, no matter 
how it was brought about, is an etiologic factor in pro- 
ducing the neuropathy described aiiove in these case.s 
rests upon the hypothesis of an abnormal relation be- 
tween the thiamine lialance and the total non-fat cal- 
ories of their diet as compared with present day normal 
standards; secondly, upon the resemblance between the 
symptoms observed in these patients and the symptoms 
produced in attimals and humans during e.\perimental 
thiamine deficiency and third, upon the recovery of the 
patient when the circumstances make possible a return 
of normal thiamine metabolism. Thus the universal 
return to normal of all such cases of true diabetic 
neuropathy in young patients under ajjjirojiriate treat- 
ment begun at a sufficiently early stage makes impos- 
sible the belief that the lesion depends ui)on permanent 
degenerative changes such as are characteristic of occlu- 
sive vascular disease. 

The application of the Cowgill calories/thiamine ra- 
tio or the Spies and Williams non-fat calories/thiamine 
ratio to the diets of cases 1 and 2 in the period jirc- 
ceding the onset of neuropathic symptoms leaves no 
ground for assuming that a thiamine deficiency existed 
with one e.xccption. If in the jieriod of active diabetes 
with polyuria, a great loss of thiamine in the urine oc- 
curred, then such a deficiency may well have been jires- 
ent. However, there may also have been such a loss of 
glucose in the urine (Case 1 with glycosuria 7.3 per 
cent and excretion of 4000 cc. might lose 292 grams of 
glucose) that the actual amount of carbohydrate metab- 
olized may have been so reduced that the non-fat 
calorie/ thiamine ratio might still have been normal. In- 
deed it is possible that because of the abnormal carbo- 
hydrate metabolism in diabetes a larger intake of thia- 
mine might be needed. Until some quantitative analyses 
of the actual carbohydrate metabolized and the thia- 
mine balance are obtained, the application of such ra- 
tios is difficult. 


Is diabetic neuropathy produced by treatment which 
renders the urine sugar free? In Rundles series (2) 
of 125 cases the symptoms of diabetic neuropathy such 
as pain, paresthesia and loss of reflexes developed in 
16 per cent after the diabetes was brought under con- 
trol by means of diet and insulin. It is assumed that 
bj’ preventing the loss of carbohydrate and thereby in- 
creasing the utilization of carbohydrate a thiamine de- 
licienc}’ is brought about. Actuallj' we have never seen 
a case of true diabetic neuropathy in which the symp- 
toms and the signs did not originate when the diabetes 
was out of control. Frequently, however, we have 
found that the history of the time and nature of onset 
given by the patient is highly inaccurate. Thus the 
patient remembers only the stage when pain in the leg 
had become so severe that it was exhausting. It some- 
times requires cooperation of the family to bring out 
the fact that actually pain, weakness and paresthesia 
began some weeks prior to that period. Then it should 
be remembered that our knowledge of the duration of a 
vitamin deficiency necessary to produce muscular weak- 
ness, paralysis and atrophy is imperfect;* Susan G. 
Smith (3) jiroduced a progressive ascending paralysis 
in dogs by feeding a diet free from Vitamin B com- 
plex, which could always be prevented by the use of 
brewers’ yeast. 'She stated that the time of onset of 
parah’sis I’aried or-er a long period, from two to eight 
months on a deficient diet. In human beings the time 
of development of deficiency symptoms might also vary 
depending upon how severely deficient the diet was 
and how adequate for his needs was his previous diet. 
It is improbable, however, that the severe symptoms 
of dmbetic neuropathy could be produced by-changes in 
carbohydrate utilization which occur during the few 
days of treatment for diabetic coma. If they are due 
to deficiencies the deficiencies are of long standing. 

The failure of recovery in Case 2 who for a period 
of a year had received vitamins but had not been under 
adequate control contrasts strongly with Case 1 in 
whom a very severe neuritis was completely cured and 
lias remained so during the period when his diabetes 
was brought under control. If thiamine deficiency is an 
important factor in diabetic neuropath)- it is really de- 
pendent upon the metabolic disturbance of uncontrolled 
diabetes. 

Symt’tomatology: The resemblance between such in- 
stances of diabetic neuropathy and well-known thia- 
mine deficiency includes the .symptoms and signs re- 
lated to the periphery. One of the first cases of dia- 
betic polyneuritis attributed to avitaminosis had bilat- 
eral foot and wrist drop with recovery (4). Thus the 
pain, atrophy, loss of power, hyperesthesia, occasional 
edema, are similar. Loss of memory occurs in occas- 
ional cases and anorexia with loss of weight are com- 
mon symptoms in a severe case ivith intense pain. Thus 
Williams and Spies (5) summarize this similarity be- 
tween thiamine deficiency and diabetic “neuritis” in 
the following consideration: I) The well-known re- 
lationship .between the metabolism of thiamine and 
carbohydrate. The view has already been expressed by 
Peters and associates that thiamine functions as a co- 
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enzyme in tlic metabolism of carbohydrate and particu- 
larly because its combination with phosphate forms a 
necessary step in the oxidative breakdown of pyruvic 
acid. Among the mechanisms involved in the oxidation 
of pyruvate may be mentioned decarboxylization and the 
other involving oxidation with the production of acetic 
acid. For a complete summary of pyruvate metalxjHsm 
in relation to carbohydrate metabolism the forthcoming 
review of Elmer Stotz should lx* read. 

2) The .similarity of the clinical picture, while gen- 
uine, may be easily exaggerated. Actually the mental 
slowness, lack of initiative and loss of memory arc not 
commonlv observed as early .symptoms in the ordinarv 
diabetic neuritis, although they do occur frequently in 
tliabctic })atients who Itave lost weight and strength 
during long periods of uticontrolled diabetes. 

3) Actually dial)etic patients under "(hkI control 
without i)olyuria or glycosuria do ordinarily have diets 
with sufilcient thiamine content. When, however, the 
diabetes is uncontrolled, eitlier because it is unrecog- 
nized or because the patient does not follow diet, there 
may be such a disproportion between the carlwhydrate 
and protein calories and the thiamine intake, as well ,a,s 
a loss of thiamine in the urine, that thiamine deficiency 
may ocair. Cowgill (6) ha.s shown that vitamin Ui 
deficiency .symptoms appear earlier in dogs maintained 
with a forced water intake than in dog.s jiermitted to 
drink water as they cho.se. It should be remembered 
that in beri-beri -ihc symptoms aiipear more rajiidl} 
when a high carbohydrate intake in the diet is used 
However, in beri-beri cardiac dilatation is a common 
characteristic feature and this rarely, if ever, occurs 
in diabetic neuritis. The relation of diabetic neuriti.s 
and thiamine metabolism is discussed by Needles (7). 
He found in seven cases of diabetic neuritis th.at no 
imijrovement of the neurologic findings occurred when 
thiamine was given. 

I'ein, Ralli and Jollilfe (8), on the contrary, found 
that in nine cases all were liclped by the n.sc of thia- 
mine. They attributed a contributory role in the jiatho- 
genesis of diaixtic neuritis to rascular disease when 
they state that owing to defect in the blood .supply in 
the peripheral neiA-es a greater intake of vitamins is 
needed to supply the tissues adequately. In general it 
may be said, however, that in severe cases with actual 
paralysis and muscular atrophy in addition to pain and 
loss of reflexes, recovery has only taken place wlicn 
diabetic control noth adequate insulin and a well bal- 
anced diet was maintained for many months as well as 
the use of thiamine. 

Pathology: It must be said that many patients with 
diabetic neuritis examined at postmortem have shown 
very slight changes in either the spinal cord or the 
peripheral nerves. However, Wilder found in cases 
examined pathologically patchy areas of degeneration, 
more marked distally, and associated witli thickening of 
the walls of the nutrient vessels and considered that 
therefore arteriosclerosis was art important finding. 

There can be no doubt that such changes are found 
in many diabetic nerves and actually that they are found 
in many diabetic nerves in patients where no such clin- 
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, .... .,.,ite neuritis we have described fas 

been present. A comparison of this picture v,-ith a d» 
scnptton of the specific lesions of thiamine defidor.a- 
may be made by consulting the description given bV 
Mcl.ester (9) : ‘•The earliest manifestations of thia- 
ininc deficiency are extremely vague; mental depres- 
sion, lack of initiative, irritability, easy exhaustion, di- 
gestive di.scomfort and jrain in the muscles. Themoa 


constant anatomic lesions in outspoken disease are, in 
the order of their frequency, peripheral neuritis, m'} 0 - 
cardial disease and general edema. The neuritis char- 
acteristically begins in the more distal nerves, involWng 
first those of the lower extremities and later those oi 
the n])pcr extremities. Degeneration is usually most 
marked in the sciatic nerve and its branches. These 
changes are not limited to the peripheral nerves, for 
similar alterations liave been described also in all tracts 
of the sjiinal cord, esjrecially in those in the posterior 
columns. Likewise, the cranial nerves, notably the 
j)hrenic .and vagus nerves and akso the nerves of the 
symjr.athetic system are sometimes involved. There may 
l>c any degree of nerve change, from a scarcely recog- 
nizable microscopic alteration to complete degeneration 
with disaj)j)ear,ance of both myelin sheatii and axis- 
cylinder.” 

'fliis flcscription docs not limit the lesions to the 
peri])Iieral nerves and indeed is more consistent with 
what we observe in clinical patients; namely, sympto- 
matology clearlv jrointing chiefly to the central nervous 
.system rather than to the peripheral nen-es for its 
cause. It is easily understood tliat a diabetic neuritis 
may be entirely reversible if these changes Iiave not 
progressed beyond the early stage. 

Tlie frequent involvement of the upper extremities, 
tlie spinal cord, the cranial nerves, led Joliffe (10) fp 
conclude that such paUents had a severe or essentia 
neuritis. 

That tlic lesion in tlie central nervous sy.stem is a 
prominent feature of the pathology is indicated by e.v 
aminatioii of the spinal fluid of dialietic patients at the 
Deaconess Hospital summarized in the following table. 
It vrill be noted that this table includes many patients 
who have lesions other than diabetic neuntis. 
entire scries is analyzed here in order to gi'c t e n 
ings in patients with typical diabetic neuropa ly . 
the Ixickground of spinal fluid examinations in 
patients as a whole. 

In 66 patients with atypical diabetic neuropathy -• 
per cent had values for the protein of the spinal flu 
above 51 milligrams per 100 cc. In the other 2 .3 pa 
cent, of 18 cases, the neuropathy was 
consisting of paresthesia, absent knee jerk>, 
little pain and no paralysis. 

In one hundred cases with other lesions of j 

tral nervous system including tabes dorsalis, 
hemorrhage, tumors, etc., abnormal 
protein were present in SI per cent, n 
who had surgical lesions of tlie feet oO P 
them had protein values above norma . • ^tant 

patients demonstrate the neurologic |esi_ F 
in relation to surgery; namely, anesthesia 
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As a result of this anesthesia the jiatieiit with a slight 
traumatic lesion continues to walk upon the foot until 
infection iienetrates <iceply and the patient is finally 
admitted with osteomyelitis or even infectious gangrene. 

The surprising fact that in the syphilitic group 77 
per cent showed normal figures is due to the exclusion 
of patients who had tabes or dementia paralytica. The 
diagnosis of syphilis rested upon the liistory and a posi- 
tive blood Hinton reaction only. 

Table II 

Total Protein in the Ccrebro-Spiual Vluiil in 2S0 Diabetics 


TVtiii 

Vrotcin 

DwFr/fi* 

Xcuropatby 

Oc-fe 

C«rs (c 

*a 

w 

5 Va 

-S ^ 
c 


Sjphili 

r Mxirrl. 

up to 50 

IS 

27.5 

7 19 

48 

50 

7 

77.S 

60 

S2.0 

5Ho 75 

22 

55.5 

7 

19 

30 

31.3 


22.2 

15 

18.0 

76 to 100 

15 

19.7 

12 34 

12 

12.5 

- 

- 

- 

- 

101 to 500 

12 

1S.2 

7 19 

6 

^.2 

- 

- 

- 

- 

501 to 5750* 

I 

1.5 

5 

9 

- 

- 

- 

- 

- 

- 

Total - 250 

66 

100.0 

36 

100 

9*: 

100.0 

9 

100.0 

73 

100.0 

Normal figures 

IS 

27.5 

7 19 

48 

50 

7 

77.S 

60 

82.0 

Over 

4S 

72.7 

29 

SI 

48 

30 


22.2 

13 

18.0 


‘Thi fiigtitit fiKOrc vn J.rsO mj;. in a caif of meninyitij. 

'Includinf; cerebral hemorrbagr and tbrombo'ii, mcninpitii, tumors 
primary and metastatic, tabes, etc. '* 

In the miscellaneous grouj) are included those pa- 
tients where tlie symptoms were vague and no definite 
tliagnosis was finally made. 

If the group of patients with diabetic neuropathy is 
now analyzed according to the level of protein in the 
sfiinal fluid it is seen that 53 jier cent of the grouj) had 
rallies between 51 milligrams and 100 milligrams jier 
100 cc. The high values from 101 to 300 milligrams 
included 12 jiatients with vcr\- severe dialictic netiro- 
jiath}’ who received intensive treatment for long j)cr- 
iods of time in the hospital, usuftlly because they were 
jiaralyzed and suffering intense jiain. Doses of thia- 
mine given by needle, intravenously or under tlic skin, 
up to 50,000 units daily did not jiroducc any jirompt 
eflcct. However, those patients did recover with few 


exceptions. With the highest values the condition 
seemed to be. in some instances, not .so reversible as 
in the lower levels. 

CONCLUSION 

1 ) Diets excessive in calories and vitamins were 
taken during the period preceding onset of acute dia- 
betic ncurojiathy in one case with recovery and in a 
second case with relajise which followed failure to con- 
tinue treatment with diet and insulin. 

2) In uncontrolled diabetes the total caloric intake 
may be greatly in excess of utilization. In such cases 
if the diabetes is fundamentally mild and no comjdica- 
tions such as infection or other endocrinojiatliies arc 
jirc.sent. ketosis may not occur for a long period. How- 
ever. hyperglycemia, loss of weight and severe neuro- 
jiathy may result even though the intake of vitamins 
is large. The role of relative vitamin deficiency is diffi- 
cult to assess without accurate measurement of carbo- 
hydrate oxidation and of vitamin balance. It is not the 
severity of the tliabetcs but the lack of control by diet 
and insulin which underlies neuropathy. 

3) In true diabetic neuroj>athy the administration of 
excessive amounts of thiamine or other vitamins, with- 
out thcrajieutic control of diabetic metabolism does not 
suffice to bring- relief to severe case.s. In uncontrolled 
diabetes failure of absorption of vitamins, utilization or 
excretion of the urine may produce a deficiency. In 
such patients, jiarticularly after diabetic coma, the ad- 
ministration of vitamin B complex should be begun 
jiromjitly. 

4) Tlie findings in the ccrcbro-spinal fluid in diabetic 
neur()j)athy, including an increase in total protein, ab- 
sence of cellular inflammatory reaction, and a change 
in the colloidal gold test, strongly indicate that the cen- 
tral nervous system is the chief site of the lesion in dia- 
betic ncurojiathy. The condition is not a peripheral 
neuritis. 

5) The failure to obtain prompt improvement is 
usually due to the fact that diabetic treatment has been 
begun too late, sometimes even after irrevcr.siblc chan- 
ges have occurred. The common causes of failure are 
dietary excesses (including jjrotein and fat as well as 
carboln-drate) and failure to control the diabetes by a 
proj)cr combination of diet and insulin. 
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Fasting Blood Sugar vs. Postprandial Blood Sugar as Observed in Norma! 
Individuals, Medical (non-diabetic) Patients, and Patients with Diabetes. 


Special roforcncos lo; plain, profamino tine and globin injulins, compafiblc hyperglycemia and arteriosclerosis 
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AXTHuXV .mXDoXI. jt;.. M.I).* 

I'Mii.Anr.i.cnsA. l-A. 


wii.t, onsrfjvs; upon review of llie litenitiise on 

rlinln-lcs that eointnnis pntetiec nniony phy.sinans 
in pniriinp their dialMrtie therapy — - rliet and iisMilin 
({ilnin insulin atsd prnlaniine zinc in^nlinj i*. to la'C 
it njxin fractiotinl or 24 henir nriii-,' for csantinsition of 
sutjar content or n]H>n the hl'H'fl Mifjrir of the jotiejn 
before .n nieal. TheH; nsetlifKls of rleternsinin;; the '■tate 
of the diahetii'X c.arI.«4iy(inUe ntetri!*ilivni have hs-en in 
effect f('r many years, liein*; used even I»efi>rc the rli-i- 
covery of itisnlin. Hot ns }Ttiii!e> to correct the distiirls.al 
mctnlKtlism f»f a diaffetie, they have In’cn far from 
eotnpictely succcsstnl. Tnie. to a nieasnmhle decree, 
diahetic cornn Jin-- heen conriuem! ::nd the life expec- 
tancy of a dinlK’th' increa-ed hy iiiMtliti and diet. Init 
vascnlar aamplications are inereasintc a? well as their 
resnitniit invalidism and hei.ithtenc<l mortality nite. 

That vascular complications of tiialretcs arc increas- 
ing Iwcamc evident hr tis from our ohservation of the 
augmentctl titimher of tiiat>etics sent for admis-ioti to 
our MelatKdie .‘Service sntTcring from such i-ardiovas- 
cnlar complications ns gangrene, coronary disease an<I 
eve affections such as cataract an<! retinitis. J hesc 
comjilications of dialK-les have contributed to increase 
invalidism .as well as the mortality rate. Thus in the 
year of 1944 the total mim1)cr of patients with diaiwtes 
afimitted to tlie Mctalxilic Ward w.a.s 471 : IRf males, 
291 females. Uf this group. 70 patients had .amputa- 
tions as a result of gangrene — 41 legs and 29 toes; 
and deaths occurred from dialK-tcs for the year tap- 
|>roximale!y one death out of every 5 admissions I. At 
present wc have 1,229 active <liahetic patients coming 
at regular intervals to tlie clinic for periwlic check-up 
of their condition. 

It was noted tliat upon admission many patients, 
because of insufficient income to maintain themselves 
on an adeejuate diet, suffered from various nutrition.al 
disturbances which helped to aggmv.atc their diabetes 
as well as to precipitate various complications. These 
latter observations were first made in one of our dia- 
betic clinics where wc found that an entire group of 85 
di.ahetics suffered from vitamin deficiency (D- hf o 
these i)aticnts were placed tipon an adequate diet, im- 
provement in their pliysic.al condition resulted in all 
cases, and in a large percentage of cases a reduction or 
discontinuance of insulin dosage resulted. 


•Chief of the Department of Metabolinn Ph.ladelph.a 

St teph Hmpitals, Chairman Advimry &mmntec on D.abete, to 

the Erector of Public Health, City of Phdadelph.a. 

Submitted December 27, 1945. 


( )hservalio!i>. ha\c revealed that severe .artcriosekr- 
i-is and a high incidence of cardiovascular alnonra!- 
ities other than ictinitis lend to t»mir in patients wtli 
rliatu.-ies (2i. Thus, for rdi ages Root and In's .as‘ed- 
alc-s (.5) have found coronary (KTliisioa to occur in 
•>2 I'fr cent of their diabetic jjatiems as comi«refl wth 
(i per cent of non-tliak-tic patients. .Xatluinsr-n's (4) 
oh-ervatiiins in IW) autopsies found severe corfraiy 
disease in 4W ; alrtvc 50 years the incidence v.-as 52.7’^- 
.as comp.ared with S.0 in'even a larger series of non- 
.lialK'tics- of tlic .same .age. Of the total « 

1579 dinlietic tle.illis stiidie<i in Fliiladelplv.n from 1 O 
t<» 1"42 iiirhisivc, 707 ikaths or 44.8'' were rausetl ly 
arteriosclerotic complications tp). In 120 cases oi 
dialx'tes in jwrsons .nlwve the age of^3'> years, arteno- 
sclcroMS was found in the aorta in 75 i>er cent o. tns 
j.alients, in the retinal arteries in l-er cent, m ei ^ 
llic anna or the retina in 89 iicr cent and in iod in 
51 per cent (2). It was also (d.serv-ct! 
that nine-tenths of all 

.nges at which tlicy are cxikischI to the danger of ^ 
leriosclerosis from causes other than _ 

ever. O’Brien and Allen's i6l f.f 

to differ. Tliey found an incidence ot ‘j ‘ 

in almost 14 per cent in 2W diabetic !«t-<^nts u. d ^ 
a.-c of 21 venrs. In a survey oi the Xl.. 

twtic patients thev found that dialietic retiito.rady 
mrrVun 4r. of'the ptients with dialietes under ^ 
a - r 31 ycacs. The/.also reix.rt a I-e-- 
with caile of retinal hemorrhages m an 11 year 
girl having well develoiK-d Hpem.a retmitis. 

■ ,.i., ...nd 1* (o ■"t'rr'j.stf i?i 

Iwwn' January 1. 1'>2S , 1,31 .deiaaa 

patients with dialiclc.s niellitus c - ocairr- 

cliangcs increase m ^ ‘^qthout dialietes. 

ing ten years earlier than m p- - , diabetic 

Tiicv found in their ongma ^ „„eluded 

paticnt.s coronary arteries of 

that occlusive accidents m frequency at ad 

patients wtli diabetes was of gre j5,„vcver. tie 
ages than m those without correlated 

frctinency of the coronary re frequent 

with age: and severe arteriosclerosis n n 

at all ages in jK-rsoms with j^veaHe 

Eislc (8) was able to the onset ot 

diahetic paUent tnentj yea - dis- 

the disease. These :L,tients with 

of insulin. Fron,his s.nd,c, of o 

diobeies of tn-enly jors nnt.l 
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arteriosclerosis rvas found to be the earliest and the 
most important complication, 30% revealing peripheral 
arteriosclerosis roentgenologically, 55% having moder- 
ate to advanced ocular arteriosclerosis, while 70% had 
either hypertension or albuminuria or both at an aver- 
age of 29 years in addition to arteriosclerotic changes. 

Of special note are the observations made h}' Laippl_v 
and his coworkers (9). They found, in post-mortem 
studies, a marked association of glomerulosclerosis with 
diabetes. Their studies revealed intercapillary glom- 
erulosclerosis an uncommon lesion in non-diabetic per- 
sons. to he common in cases of diabetes, occurring in 
63.7 per cent. They also noted renal lesions and Iwal- 
inization of the islets in 63.1 per cent. They found 
tliat neitlier the degree of diabetes nor its duration bore 
any relation to the degree of development of glomerulo- 
sclerosis. They also described the case of a 16 j’ear old 
white girl with severe diabetes of ten years duration 
witii tlie tj-picai renal lesion. They conclude from their 
findings that the renal lesion is the “most reliable cri- 
terion available for the post-mortem diagnosis of dia- 
betes mellitus.” 

Obsen'ations (10) in the period of 1930-1938 in a 
series of 155 deaths of patients with diabetes revealed 
that the primary cause of death wais gangrene of the 
leg in 21.3% of the cases; myocardial degeneration in 
11.7%; cerebral vascular disease in 9.7%; acute cor- 
onary occlusion in 5.27^ ; diabetic coma in 3.9%-. It is 
interesting to note that cholelithiasis was found in 
27.6% of the cases as compared with its presence in 
11.0% of general medical deaths. 

The percentage increase in the mortality from dia- 
betes for the total United States in 1940-1942 as com- 
pared with 1930-1932, was 27%; for the state of New 
^ ork. 407c ; Pennsylvania. 45% ; New Jersey. 42% ; 
Oklahoma, -18%; California, 19% (11). 

Experimental Obserz-afion 

Because of both increased diabetic cardio-vascular 
complications and mortality rate we decided to make a 
clinical investigation of their relationships to .so-called 
‘adequate diabetic control.’’ As to the e.xamination of 
■■ tractional or 24 hour urine for sugar estimation in 
guiding diabetic therapy, we have found through a 
careful study that this method may be' misleading (12). 
A knowledge of the blood sugar levels obtained during 
the patient’s normal activities is a much better index 
of the patient’s carbohj'dratc metabolism. For this 
reason we have confined our e.\perimental observation.*: 
to blood sugar studies. 

^ Realizing that the common practice of many phj- 
sicians is to examine the blood of the diabetic before a 
meal in order to determine the degree of his disturbed 
blood sugar level, we decided 1 ) to determine the blood 
sugar level of a group of normal individuals before a 
meal, 2) to examine the effect of an every day or an 
average “normal" meal — preferably breakfast — upon 
the blood sugar level of these normal 'persons. We 
avoided the glucose tolerance examinatibn because we 
felt that it Avas an artificial strain upon the carbohj’- 
drate metabolism and not a true measure of the pa- 
tient s metabolizing power for food. We-are interested 


in elements of food vital to man, necessary to carry 
on the normal physical duties of every day life since a 
mixed diet calls' into function more of the various 
organs of the digestive apparattis. \Ve agree with Sos- 
kin (13) as to the true significance of the dextrose 
tolerance test. He is of the opinion that it is often 
sadly misinterpreted, and that the amounts of sugar 
orally administered, being usuall)* larger than those 
ordinarily encountered in feeding, merely impose an 
artificial strain upon the regulating mechanism. 3) to 
make blood sugar studies similar to those made in the 
normal group with a group of patients suffering from 
various pathological disorders (medical) but not from 
diabetes. 4) Finally, to make similar blood sugar stu- 
dies in a group of diabetics. All the members of the 
various groiqis were placed upon the same diet for 
these studies to enable us to intenwet better the changes 
in the blood sugar. 


Thus the test breakfast consisted as 

follows : 


Grams 

Household 

Measures 

P. 

F. 

c. 

200 Orange Juice 

1 glass 

2. 

0 

21.6 

IS Cornflakes 

/i cup 

2. 

0 

IS. 

60 20% cream 

% cup 

2. 

12. 

2, 

10 sugar 

2 tsp. 

0 

0 

10. 

2 eggs (scrambled) 

2 

12. 

12. 

0 

JO bacon 

J strips 

6. 

18. 

0 

24 butter 

2 pats 

0 

20. 

0 

60 bread 

2 slices 

7. 

0 

31. 

coffee 

1 cup 

0 

0 

0 

10 sugar 

2 tsp. 

0 

0 

10. 



32. 

64. 

S5.6 


Examination of the blood for glucose content was 
made according to the Folin-Wu method. Specimens 
of blood were obtained from the subjects in the fasting 
state. Then a specimen of blood was obtained every 
hour for two hours as well as the third and fourth 
hour after tiie}* had eaten the test-meal or breakfast, 
making a total of seven separate blood-sugar examin- 
ations for each patient. The age of the normal subjects 
varied from 6 to 61 years. The specimens of blood 
were obtained rvbile the individuals were carrying on 
their routine activities. These normal individuals com- 
prised resident physicians, dietitians, social service 
workers, technicians and other employees of the hos- 
pital, and a six year old boy who was so kind as to 
submit to tbe test Avhile visiting a relative. 

In Table I are tabulated the results of the meal toler- 
ance upon the blood sugar levels of the normal individ- 
uals. 

The results of the breakfast revealed no rise of the 
average blood sugar level at the end of the first 2 
hours of the 30 minute intervals and of the second 2 
hours 60 minute intervals after the meal as compared 
with the blood sugar level ( fasting) before the break- 
fast with the exception of .8 mg. rise at the end of ’the 
first jj hour post-prandially. Following this insignifi- 
cant rise of the average blood sugar, a drop below the 
fasting level became evident throughout the 3)4 hour 
post-prandial period. 

In the individual patients we noted two instances in 
which the post-prandial blood sugar level descended 
below 70 mg., one at the end of 30 minutes and the 
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100 mg. which level was maintained throiiehont the sugar level to 107..5 mg. was noted at the end ot h'" 
]>ost-prai)dial period, whereas in the latter jvnlicnt at first hour a drop which comimted thnnighout the re- 

the end of the first hour the hloml sugar level descended mnining jvi^t-jiramlinl interval, with the c.scqif’on o. 

to 102 mg. However, at the end of IK) minutes the n slight rise from a level of B'h! mg. 

blood .sugar concentration dropiied to 0.5 mg. and re- the cm! o{ the 4th Ivour. Hut in spite of the 

mained lielow 100 mg. throtighout the jx'st.prandial rise of 120.4 mg. and 107.5 mg., the blood stipr cvv - 

interval. In another patient the blood sugar rose from were Iielow lOO mg. throughout the renvnnwg {^c- 

a jwevions low level of 9S mg. at the estd of 30 min- jirandial interval. _ . 

ntesto 102 mg.'aftcr the first'hnur. .At the end of I»< In the individual medical patients, the nse m 

and 2 hours tiie blood sugar concentration <leseende<l Ui blood sugar level I>ccame m'l.st apjvircnt • 

91 nig. and S9 mg. respc'ctively. to ri.se again to 102 first IjK hours after meals, whereas in the 

ing. at the end of 3 hours; whereas at the end of 4 intervals of the 4 hour period the 

hours the blood sugar level dropjicd to 100 mg. <lroj)pcd liclow 100 mg. with cxccpnon of t r^ee p* 

Graphically illustrated, the average ]>ost-pmn<lial who had blood sugar levels of 10 / mg.. -niB- 

blood sugar levels for the various intervals noted. 100 mg. at the end of 2 hours {wst-prandia y 
showed a drop at the end of the first hour with a slight In tlie interval when the blood sugar ^ 

rise thereafter approaching the fasting level at the end most apparent — first 1,V< hours posf-praii 

of the 4th hour. observed the highest hloml sugar levels at the g 

Similar blood sugar studies were made with the test tlic first 30 minutes in 3 patients: la ” ja- 

meal in a group of patients suffering from various non- and 154 mg. respectively. However. [eve! 

diabetic diseases (medical), throughoui; the ho.sjiital A tients we noted a decided drop m the o 
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following the next 30 minutes interval. We did ob- 
.cerve the lowest blood sugar le\-cl of 63 mg. and 64 
mg. at the end of 2 hours in two separate patients, 
'i'hese blood sugar levels were lower than the 67 mg. 
observed in the normal person (Graph No, I). 

Graph I Heal Toleeante 



val at the end of the first hour as compared with those 
of the normal persons were approximately the same. 
It appears from the constancy of the post-prandial 
blood sugar levels that the various pathological dis- 
turbances as well as the patient.s’ inactivity had prac- 
tically no effect upon their carbohydrate. 
lufcrprclation of the blood sugar level of normal and 
medical (non-diabetic) patients. 

(a ) Mode of Control of the Normal Blood Sugar 
The above blood sugar studies of the normal and 
medical (non-diabetic) patients corroborate the early 
work of Claude Bernard (14) up to the more recent 
studies of Mann and Magath (15) that noted fatal 
hypoglycemia in animals following he])atectomy : that 
the liver is the organ chiefly concerned in the main- 
tenance of the normal blood .sugar level. These lab- 
oratory studies demonstrated that the source of blood 
sugar is liver glycogen. However, the origin of liver 
glycogen is not only carbohydrate food but non-carbo- 


Table II 

Mciltciil (Non -Diabetic) Meal Tolerance 

Blood Sujjir Level mp^IOO 
After Breakfast 


o c ^ 
Z « 
H - 'S 


3 5 =» 

i -c i 


Coniplicationr 



<e^ 


b 

f1 


- 

- 



t 


C.NV. 

63 

144 

M 

78 

100 

115 

Ill 

107 

91 

89 

Fever of unknown origin* primary or sec- 
ondary Ca of liver; hospitalization 1 mo. 

W.R. 

61 

113 

.M 

85 

118 

129 

107 

98 

85 

82 

Hypertensive C.V. disease; enlarged liver; 
hospital 1 month 

E.B. 

67 

93 

r 

81 

154 

120 

93 

76 

76 

83 

Hypertensive C.V. disease; cardiac decom- 
pensation 

.M.D. 

15 

118 

F 

90 

126 

107 

103 

95 

86 

82 

Rheumatic l)e.irt disease; pulmonary con- 
gestion. Hospital 1 month 

H.R. 

23 

173 

M 

S9 

75 

85 

86 

81 

72 

94 

Glycosuria of 2 yrs.; mother also has gly- 
cosuria; non-diabetes. 

P.A. 

3f> 

144 

r 

96 

82 

SI 

90 

88 

86 

89 

Pott’s distMsc, spastic paraplegia, congenital 
syphilis; present stay in hospital 21 years. 

J.Vi'. 

58 

145 

F 

88 

108 

102 

102 

88 

97 

88 

Left cerebral thrombosis, right hemiplegia; 
hypertensive C.V. disease, hospital st.iy 8 
years. 

H.D. 

57 

98 

F 

97 

n: 

110 

100 

102 

93 

89 

Osteitis deformans — "Paget Disease." 

I.T. 

25 

120 

F 

86 

120 

105 

89 

87 

87 

86 

Bilateral Fibro-ulccrativc pulmonary T. B. 

C.U. 

58 

143 

M 

91 

141 

139 

92 

80 

78 

89 

Left cerebral thrombosis, right hemiplegia; 
3 years in hospital 

J.S. 

66 

100 

M 

91 

150 

120 

84 

63 

85 

93 

Marie's Hereditary Cerebellar Ataxia. 
Dental caries, traumatic injured knee; 10 
years in hospital 

A.P. 

40 

120 

.M 

91 

104 

76 

82 

76 

89 

91 

Bilateral Fibro-ulccraiivc pulmonary T. B. 
Hospital 5 months 

A.G. 

55 

116 

M 

so 

137 

129 

111 

93 

96 

89 

Bilateral Fibro-uiccrativc pulmonary T. R.; 
T. B. for 20 yc.Trs 

S.J. 

55 

308 

M 

104 

104 

103 

87 

64 

78 

82 

Gout; obese 

A.M. 

55 

177 

M 

105 

136 

92 

103 

109 

93 

100 

Acute exacerbation of chr. cholecystitis 
cholilithiasis, with jaundice which subsided 
in few days. 

AvcMgC 

47.3 

140.7 


90.1 

120.4 

107.5 

96 

87. 1 

86.1 

88.4 



Graphically illustrated we note an approximation of 
both blood sugar levels of the medical and normal 
persons at the end of the 2nd to the 4th hour. Tb' 
parallelism of both groui:)S of blood sugar levels oc- 
curred subsequent to the first yi hour jiost-prandially 
when. a drop of the blond .sugar was noted. 

*1 he total average blood sugar levels for the various 
intervals of the medical patients with exception of the 
rise of 120.4 mg. and 107.5 mg. in the 30 minute inter- 


hydrate food as well. This latter source of carbohy- 
drate is w'cll described from Holmes^ (16) classification 
of non-carbohydrate material — ‘‘(a) protein; (b) 
fatty acid and (c) small molecules which maj’’ arise in 
the course of metabolism from various sources.” Os- 
borne and Mendel (17), T.sai and Yi (18), and many 
others (19-25) have observed that a variety of non- 
carbohydrate food can serve the liver as material for 
glycogen as well. Although the origin of glycogen 
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from protein has been accepted for some time (26), 
its source from fatty acids as well has been accepted 
by various laboratory workers upon evidence that the 
anterior lobe of the pituitary contains some factor or 
factors responsible for the conversion of fat to carbo- 
hydrate (27, 28). 

The factors, or the mechanism, affecting the liver 
glycogen so as to maintain the constancy of the blood 
sugar level before meals when there is no absorption 
of food from the gastro-intestinal tract as well as fol- 
lowing the ingestion of food when there is much ab- 
sorption, as our oiiservations show, has aroused much 
controvers 3 \ However, one cannot help but conclude 
when he observes the lowered blood sugar concentra- 
tion rapidij’^ return to normal following the ingestion of 
soluble sugar that carbohydrates are the most rapidly 
absorbed and easily metabolized of foodstuffs. The 
studies of Bock and his associates (29) obser%-e an 
initial rise in the blood sugar concentration as earlj’ as 
3 minutes following the ingestion of 110 grams of 
glucose in solution. Foster (30) speaks of instances 
in which the blood sugar concentration (venous) rose 
and returned again to normal within 30 minutes after 
ingestion of glucose. 

Newton (23) is of the opinion that the rate of re- 
moval of sugar from the blood is governed in some 
wa}- by the needs of the bodj' and in no waj' directed 
towards blood sugar regulation — apparently a process 
which can be accelerated or retarded. Some investiga- 
tors (31) claim that the percentage amount of sugar 
present in' the blood is not a fi.xed quantity even in 
health and that the variations occurring are limited to 
a comparatively narrow range. Thei- also claim that 
th'e most important factor affecting the percentage 
aniount of blood sugar at any particular interval is the 
ingestion of food. Cori (32) is of the opinion that the 
blood sugar curve is the resultant of several meta- 
bolic processes all going on simultaneously at an un- 
known rate. Folm and Berglund (33) apparently re- 
gard the blood sugar level as an index to the rate of 
glycogenesis. Thej’ believe it is the tissue absorption 
of sugars from the blood rather than glycogen forma- 
tion that is responsible for the sugar’s failure to accu- 
mulate in the blood. Newburgh and Conn’s (34) ac- 
count for the rapid removal of dextrose from the blood 
stream is oxidation of dextrose and its deposition as 
glycogen. 

However, there appears to be much confusion in 
trying to explain the constanc}' of even insignificant 
reduction in the blood sugar level during the absorption 
of the food as obsen'ed in our studies. Chambers (35) 
claims that blood sugar changes reflect the rate and not 
the nature of glucose utilization. Foster (30) claims 
that the rise and fall of the blood sugar is dependent 
on "the relative velocities of the inflow of glucose from 
the intestine and its subsequent removal from the blood 
stream by the tissues.’’ His explanation for the hypo- 
glycemic phase of the curve is in agreement with Frank 
(36), McLean and de M’^esselow’s (37) hypothesis — 
“that the ingestion of glucose causes over-activity of 
the glycogen- forming mechanism.” The excess sugar 


. in the circulation is the stimulant for the mechanism ' 
which deals with the sugar. McLean and de Wesselow 
claim it to be glycogen synthesis, largely in the liver. 
Cori (32) found a variation in rale of glycogen depo- 
sition due to unequal absorption but to the effect of 
preceding starvation in the liver. Experimental evi- 
dence also revealed that insulin secretion is at a low 
ebb during starvation. 

Cori (38) is of the opinion that there is an enzy- 
matic hydrolysis of glycogen in the liver and to sub- 
sequent conversion to lactic acid in the muscle that 
leads to the! formation of blood sugar. He feels the 
enzyme activity in the cell is influenced by rarious 
substances — insulin, epinephrine, adreno-corte-x, an- 
terior pituitary hormones and others. 

Houssay (39) claims that the liver governs the hlood 
sugar level under the influence of hormone equilibrium 
with the jiancreas having a fundamental part in main- 
taining a normal blood sugar level by preventing its 
increase and influencing the production and consump- 
tion of glucose through its insulin secretion. He con- 
tends that the level of the blood sugar governs the 
secretion of insulin, and vice versa. This latter thought 
also forms the basis of Jordan’s (40) experimental ob- 
servation which supports the hypothesis “that incoming 
glucose acts as a stimulus to the islands of Langerhans, 
provoking a mobilization of insulin and thereby in- 
creasing the sugar-using power (tolerance) of the 
organism.” Soskin and his co-workers (41) inferred - 
from laboratory observations that normal dextrose . 
tolerance curves can be maintained in depancreatized 
dogs as long as there is sufficient circulating insulin to 
keep the blood sugar level constant. Soskin and his 
associates’ (42) observations on the dextrose tolerance 
curve suggest "that whenever the blood sugar tends to 
rise above the normal level, the liver responds i>> 
diminishing its output of sugar to the blood. The stim- 
ulus which elicits this hepatic inhibitory response is the 
blood sugar itself, and the threshold of stimulation ot 
the hepatic mechanism in a particular animal 
with the level of blood sugar which that animal habit- 
ually maintains. It is suggested that this mechanism 
is chiefly responsible for the characteristic dextrose 
tolerance curve when sugar is administered to t e nor 
mal animal. The influx of exogenous sugar m o 
blood stream raises the level of the blood , 

the threshold of stimulation of the homeostatic m - 
anism. The liver promptly curtails the supply o 
gar which it has been pouring into the blood, 
exogenous sugar thus temporarily replaces 
ply from the liver. Utilization and storage P ) 
tfip hinnd suvar toward its normal leve , 


return the blood sugar toward -- 

upon the. liver resumes its secretion ^ ’ ^,^(1 

claim is made that their results 
quantitative evidence of the homeostatic g 


the blood sugar level by the liver. 


This view, however, is in contradiction 


who holds that the extra insulin or 
c i= f-.-insed bv the adniini-t 


secretion of the pancreas is caused by the 
of dextrose and is responsible for the non 
tolerance. This view of extra-secretion 
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caused by extra-carbohydrate to maintain a normal 
blood sugar curve is also shared by Williams and Dick 
(43) ; Holt and Greisheinier (44) ; Deuel and Gulick 
(45). In Cori’s opinion a regulatory mechanism is set 
into motion when the blood sugar level is increased or 
decreased. When the blood sugar is increased, extra 
secretion of insulin is given off while a decreased 
blood sugar causes an increased secretion of epine- 
phrine to be discharged. Thus he feels the action of 
hvo hormones on blood sugar production and utiliza- 
tion is closely associated with the mechanism of blood 
sugar regulation. The disappearance or reduction of 
blood sugar he claims is dependent upon its o.xidation 
in the tissues and on its conversion into gh'cogen and 
fat; also under certain conditions he claims sugar is 
lost from its excretion in the urine. Soskin and his 
associates (41), however, hold the belief that the nor- 
mal liver is the major factor in determining the nor- 
mal de.xtrose tolerance and not necessaril)’ an extra 
secretion from the pancreas. They contend from their 
observations that in the presence of sufficient insulin, 
not necessarilj’ extra secretion, the normal liver as one 
of its reactions to administered dextrose, decreases its 
sugar output to the blood which it has been supplying 
from its own resources. Thej' claim this normal gly- 
cogen function of the liver is under the influence of 
proper endocrine balance. It is the presence of the nor- 
mal liver that is essential and not the pancreas to the 
metabolic reactions which determine tlie normal dex- 
trose tolerance curve. Himsworth (46), however, takes 
exception to Soskin’s homeostatic theory. Although 
Soskdn’s theoiy gives many e.xplanations of hepatic 
functions, he feels it does not give any e.xplanation of 
the relation of hepatic function to carbohydrate me- 
tabolism as a whole. He claims the theorj- does not 
explain the observed correlations of liver functions 
with peripheral tissue utilization of sugar. Himsworth 
feels the theorj’ “regards the blood sugar level as an 
expression of activity of the liver and this activity as 
being determined not by the needs of the tissues for 
carbohydrate but by the particular state of the liver at 
any time.” As an example of inadequacy of the theory 
he cites the effect of stan-ation. In this state the blood 
sugar tolerance curve is elevated to high levels and 
with this heightened blood sugar there is normally an 
increased peripheral tissue utilization of sugar. How- 
ever, after stanmtion he claims there is a great dim- 
inution in the normal effect of glucose in increasing 
the oxidation of carbohydrate and with an impairment 
of carbohydrate utilization by the peripheral tissues. 

Commenting on Soskin’s theory that "hypophysial 
extracts lower the threshold at which the liver secretes 
sugar into the blood,” Himsworth claims it does not 
e.xplain why the extracts simultaneously inhibit insulin 
action in the peripheral tissues. However, Himsworth 
ad\ances a working hj’pothesis based on the findings 
of certain investigators that tissue sugar utilization in- 
creases proportionallj^ with the height of the blood sug- 
ar level, and the height of the blood sugar is regarded, 
metaphorically, as a head of pressure of sugar in the 
ood. In health he claims this head of pressure being 


recognized as within normal limits ensures .that the 
normal utilization of carbohydrates by the tissues pro- 
ceeds at an adequate rate. If tissue utilization of carbo- 
hydrate is impaired either bj" insulin insufficiency or 
impairment of action, there occurs a compensation 
through an appropriate increase in the head of pressure 
of sugar in the blood, thereby maintaining a relatively 
constant rate of utilization of tissue sugar. He is of 
the opinion that hj'perglycemia of diabetes, “is a con- 
trolled and compensatory phenomenon” with the object 
of facilitating glucose utilization by the tissues. The 
hj'perglj’cemia, he feels, is caused by the increased 
activit}' of the liver with’ the anterior pituitarj' gland 
playing an important factor in this activity. He attrib- 
utes diminished tissue utilization of glucose to either 
insulin deficiency or insensitivity with hypersecretion of 
anterior pituitary playing an important part in causing 
insulin insensitivity. 

Diabetic Meal Tolerance 

We decided to extend the same studies of the effects 
of the meal upon the normal and medical (non-diabetic) 
patients to a few of the diabetics with various compli- 
cations — gangrene, blindness, hj'pertensive cardio- 
vascular disease, pulmonary tuberculosis, etc. (Table 
III). 


We observed a marked increase of the average blood 
sugar levels during the absorption of the meal as com- 
pared with fasting. The ma.ximum average increase 
was noted at the end of the first hour post-prandially, 
a difference of 132 mg., as compared with the average 
fasting. However, the average blood sugar level was 
maintained at a high level — above 300 mg. — for the 
first 3 hours post-prandial, whereas at the end oi 1^4 
hours a gradual descent of the blood sugar from 
375.5 mg. to 344.1 mg. became apparent which Graph I 
graphically illustrates. A decided descent to 285.2 mg. 
of the average blood sugar became very evident at the 
end of the 4th hour (post-prandial) although the sugar 
concentration was still higher than the average fasting. 
Thus, throughout the average 4 hour post-prandial the 
blood sugar level remained higher than the average 
fasting. 

In some of the individual cases we noted a marked 
elevation of the blood sugar post-prandially as com- 
pared with the fasting. Thus in Case No. 3, we found 
a fasting blood sugar of 260 mg., whereas 1 hour post- 
prandial it was 592 mg., a difference of 332 mg. It is 
thus apparent from the above observations that the 
disturbance in metabolizing the food in the diabetic 
becomes most marked within 1 to 3 hours after meals. 

In our past studies with plain insulin as well as in 
our more recent observations as shown in Table No. IV, 
the average blood sugar level was lowered within 
hour after the insulin is injected, with the maximum 
reduction in the blood sugar between 2)4 to 3)4 hours 
Apparently the hypoglycemic action of the plain insulin 
was also extended 1 hour after lunch. From our ob- 
s^vations the action of plain insulin was rapid,* talcing 
effect within )4 hour and extended over 5 hours. 

Blood sugar studies of the meal tolerance were un- 
dertaken with protamine zinc insulin but extended 
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Table III 

Diabetics Meal Tolera/ice 


Blood Sugar Level mg/lOO cc. 
After Breakfast 


(■* 

-B M 

VW L, 

O - 

<|S:4 

44 

U 

K 

P 

o 

t/5 

F.1SC. 

a 

o 

ts! 

t. 

c 

Vt 

u 

a 

2 hours 

3 hours 

4 hours 

Comments 

].\V. 

V.H. 

63 

136 

M 

192 

284 

254 

246 

234 

206 

206 

Diabetes 2 years duration; previous treat- 
ment s^'ith '^pancreas capsule” 

4S 

}99 

F 

218 

312 

324 

298 

284 

250 

224 

Diabetes ncvjy discovered; symptoms of 7 
months duration; chr. right otitis media^ 
acute bronchitis 

R.P, 

39 

126 

F 

260 

392 

592 

464 

360 

322 

300 

Diabetes for 1 year; bilateral. Fibro-ulccr- 
ative ptj)niOnacy T. B. 

M.D. 

62 

126 

F 

290 

412 

432 

412 

400 

360 

350 

Diabetes discovered a year ago; ulcer of 
right leg; hypertensis'e CV. disease 

M.AL 

59 

158 

F 

176 

234 

258 

256 

244 

193 

170 

Diabetes discovered 7 years ago; no pre^ 
v/oys trearmenr. Hypertensive C.V. dis- 
ease; acute gastric upset, cause unknown 

a.s. 

71 

136 

F 

24S 

332 

366 

420 

378 

370 

352 

Diabetes discovered 5 years ago; never 
took insulin; blindness due to hypertensive 
recinapichy; per/orafing ulcer of the left 
large toc 

A.F. 

60 

127 

F 

264 

392 

424 

400 

364 

356 

332 

Diabetes newly discovered; gangrene left 
foot (performed mid-thigh amputation); 
hypertensive C.V, disease 

M.J. 

36 

91 

F 

256 

464 

464 

448 

400 

500 

264 

Hypertensive C.V. disease 

M.H. 

55 

32S 

F 

270 

344 

>62 

392 

352 

350 

350 

Diabetic gangrene or right foot, mid-thigh 
amputation performed; diabetes 2 years 

L.J. 

78 

105 

F 

310 

390 

400 

416 

370 

332 

314 

Diabetes 3 months, according to symptoms 

E.S. 

59 

1S5 

F 

228 

336 

375 

379 

400 

285 

276 

Hj'pcrtcnsivc C.V. disease; arteriosclerosis 
retinopathy 

-Average 

54.6 

137.8 


246,5 

352 

386.4 

375.5 

344.1 

302.1 

285.2 



Table IV 
Plain Insulin 

Blood Sugar Level After Breakfast 



1 F 62 260 16 24} 26(1 240 207 157 134 134 

2 M 60 217 40 2S6 203 183 166 85 60 IS} 

} M 59 224 50 260 235 207 ISO 60 SO 134 

4 F 34 125 20 157 150 SO 63 50 50 150 

Average 206.5 31.5 236.5 212 177.5 146.2 88 73.5 150.25 


GrapB. ^ 



AJ9 /.i..te 

Fast- /s'Mtrt ^64 hr. t'Ahr I'hifkr 2 J^-Oftr fhfPC. 


over a longer inten’a! ,n.s shoivn in Talile Xo. V. They 
revealed in patient (2) an initial drop of the hJood: 
sugar at 4:30 P. AL, hours after the insulin in- 
jection with effect.s still continuing at 7 A. JI.. a dura- 
tion of 23 hours. Even after an interval of 23 hours 
the effects of protamine zinc insulin were apparent as 
noted I)y a lowest blood sugar level of 1/5 mg. In 
spite of 5 feedings (breakfast, lunch, supper. late even- 
ing and breakfast the next day) the effects of the 
protamine zinc were still persistent 2 hours after break- 
fast at 10 A. M, and also 3J^ hours after breakfast, at 
1 1 ;30 A. M., as revealed by the blood sugar levels of 
201 mg. and 264 mg. respectively 26 and 27 Yx hours 
after the protamine zinc insulin injection. 1 liese blow 
sugar levels were lower than the fasting level of 2w 
mg. at the onset of the jiresent studies, as shown m 
Graph No. 3. 

Protamine Zinc Insulin T/irra/’V 
The above studies reveal the marked difference ic- 
tween the protamine and plain insulin rate of .action 
which was first realized by one of us soon after ye 
development and general use of protamine zinc insu ra 
(47). It then became apparent that this netv "’su iu 
compound, protamine zinc insulin, though 
certain advantages over the unmodified or reguar in 
sulin, had marked limitations as well as marked ti 
advantages. . _ , i 

Our subsequent studie.s of 1.093 diabetics 
that in 507^ of the ca.ses it was necessary to 
plain insulin with protamine zinc insulin .‘lo as to 
reduce the increased blood sugar caused by tie 
carbohydrate diets. This grouj.> of SOV contpn- 
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Table V 

Vrotaminc TLinc litsiiJhi 


niood Sugar Level mg/ 100 
Breakfast Lunch Supper 




^ S it Complications 


r 65 261 35 275 2S5 30S 300 369 300 261 2-t7 222 Diabetic ulcer right foot 
F 50 2S0 50 297 272 280 229 257 245 184 184 175 Hypertension C.V. aiscase 


1S5 


G-ra ph 3 



those patients who required plain insulin with prota- 
mine zinc in.sulin for one meal, eitlier breakfast or 
supper, and tho.se who in addition to these combined 
insulins required plain insulin at another meal, i. e., 
either for breakfast or supper. In none of tlic patients 
teas it neces.sary after the stabilization or “control” of 
their diabetes to give insulin for lunch f mid-day meal), 
'^'he age of the patients waricfl from 6 years of age to 
84 tears; total daily dose of iiotli insulins varied from 
24 to 200 units. In some instances the dose was higher, 
even totalling 1350 units for a fetv weeks in one case. 

However, in neither groups comprising the 50% were 
the patients completely free from hypoglycemic sym])- 
tonis. )Vc observed that a few patients developed a 
peculiar dread of ]irotamine zinc insulin reaction. They 
often dreaded sleeping alone because of the frequency 
of rarly morning reactions. It was not uncommon for 
patients to awaken with tingling sensations around the 
mouth or on the fingers, or in a mental stupor to be 
succeeded by a profound insulin coma. 


However, there were patients, 16% of the cases, 
whose slight fluctuation of the blood sugar was “appar- 
ently controlled" by one injection of jirotamine. The 
dose of the instilin varied from 10 units to 80 units. The 
age of the patients ranged from 28 years to 85 years. 
Although no attenijit was made to change to j)Iain in- 
sulin. a few of the patients in tin's group could have 
been controlled by plain insulin. 

In the younger group, however, it was not possible 
in most instances to control adequately the blood sugar 
level without combining the protamine zinc with jdain 
insulin. This group ajipeared to he more dangerous 
because the physician in prescribing one injection of 
the protamine insulin was often satisfied by a fasting 
blood .sugar within the so-called “normal range” of 
140 mg. It was not uncommon to observe protamine 
zinc insulin patients with a blood sugar of 140 mg. 
who looked well with no suspicious hvjioglj'ccmic 
synijitoms but who developed acute insulin coma or 
shock in early morning hours, or at intervals when the 
.shock is least e.vpectcd. 

The same hypoglycemia reactions occurred when pro- 
famine zinc insulin was combined with jdain insulin. 

Globiii hisiiUii 

Since the introduction of protamine zinc insulin an- 
other, a more recent, insulin coniiiound with prolonged 
action called globin in.stilin with zinc usually referred to 
as gloliin insulin has been prejiared for the treatment 
of diabetes (48). 4'he compound is a pale amber, al- 
most colorless, aqueous solution containing 40 or 80 
units of insulin jier cc., 3.8 mgm. of purified globin 
derived from the hemoglobin of beef blood, and 0.3 
mgm. of zinc as zinc chloride ])er 100 units of insulin. 
The ))H of this insulin prejiaration is about 3.7, an acid- 
ity 3vhich helps to maintain the preparation sterile and 
stable. Upon each package containing the globin insulin 
is an e.\piration date after which it should' not be used, 
although no change in potency or duration of action has 
been noted after storage in refrigeration for 2 yeans. 

Laboratory observations (48) of globin insulin have 
revealed that the hypoglycemic effect after injection 
3\as longer than the standard or the plain insulin and 
not as long as the protamine zinc insulin. However the 
hypoglycemic action is more rapid in its onset than 
jirotamine zinc insulin and becomes intense in a few 
hours, after which it gradually wanes (49). 

Clmically the onset of the hypoglycemic action of 
globin insulin has been shown bj' various investigators 
to take place rvithin 2 hours after it has been 'given 
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siiIicutancoMsly (SO, SI) aiiff lasiiiifj for a period of 
from 12 to 16 hours (52), in some cases to 24 hours 
(53). iSonic invcslifiators fS.I) revealed a varied dura- 
tion with the dose ntid severity of the tliahctes — lar- 
ger dose will generally cause a more lirolonged action, 
wliereas a smaller dose a less [>roIongcd action, Kight 
lime-activity curves-doses 10 to 80 units showed that 
the duration was in general 14 to more than 24 Inntrs 
with an average tluration of 18 to 19 hours f53), Al- 
though the initial onset of action was within 1 hour 
after its injection it was slow for the fir?i 3 to 5 hours, 
U appears that the studies of the various clinical in- 
vestigators on the relationship of the action of glohin 
insulin to the ahsfir})tion of the carlKihydratc of the 
me.'il has been to re-arrange the daily tl'i-trihulion of 
the carlK)hydrate allowance so as to meet the maxitnuin 
hypoglycemia clTcct of the insulin. Since the tnasimum 
hyjKiglycemia action as observed by clinical invcstiga- 


15 

otlttn ( 

This long interval f«;fore breakfast has aho pes- 
crally advocated for iiroiaminc ^inc insulin fS/j* ' 
It has also been shown thrnugh clinical oberrstm 
that glohin im.nlin rarely causes local skin re.ictioii a: 
comjiarcd with protamine zinc insulin or even gentrak 
ize<l urticaria or cunstitutional reaction?, Jntra'kniai 
test? using the suhstauce protamine .shenved tbs! skin 
retictions were 24 times more frequent than v,-iih the 
substance glohin (58;. 

llxpcriuwntd Ohsrnvtions 
As a result of the findings of various clinical investi- 
gators ti{s;n the thiralion of action of gloUn in=a!in. 
we ilccidcd to make a 24 hour study of its effect uwa 
the hlocwi sugar curve of a groujt of known dbkus 
suffering from various complications who were iifon 
high c.'trly)liydrate diets ranging from 120 to 2W gram; 
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tion takes place iKrtwecn 6 to 10 hours, it was found 
hy Martin and associates (53) to he most practical to 
re-arrange the <!aily carlwhydrate allowtuice hy giving 
1/6 carhohy<lrate at breakfast and ]/3 at lunch; t/6 at 
3 P. M. and 1/3 at dinner with a bedtime feeding. 
Protas (50) advises carl)o!iydratc ratio 1/5. 2/5, and 
2/5 respectively for hre.akfast, lunch ami dinner, with 
5 to 10 ‘a allowance in afternoon to oftset any hypo- 
glycemic action. Marks (54) sj’caks of a more normal 
daily distribution of carljohyclrate. Instead of four 
feedings, he feels only three are required. Green- 
house's (55) diet routine for glohin insulin is similar 
to that of protamine zinc insulin with the c.xccption of 
giving extra feeding in tlic afternoon for glohin insulin 
))atients instead of evening feeding as for the protamine 
zinc insulin patients. He divided his total daily carlw- 
hydrate allowance as 2/10 for breakfast, 3/10 for lunch, 
4/10 for supper and 1/10 for extra feeding. Andrews 
and his associates (56) advocate 2/10 of the daily car- 
bohydrate allowance for breakfast, 4/10 for noon meal. 
1/10 for four o’clock lunch, and 3/10 for evening meal 
with the jirotein and fat divided so as to meet the in- 
dividual routine. Advocates of glohin insulin claim the 
insulin action is extended throughout the three meal 
periods of the day when its action is most needed. 

Advocates of glohin insulin have claimed better re- 
sults by administering it sulicutaucously alwut one hour 
(52), others (51), 30 to 45 minutes before breakfast. 


(hrcakfasi. lunch, supper). The age variations were 
from 16 to 67 years. Single doses of glohin insulin 
given varied from 25 units to 40 units. Tliesc pntients 
had no previous insulin therapy ami the glohin insulin 
was ndministercsl uiwu admission to the service. 

In {trcfercnce to administering the s'ingle dose oi 
glohin insulin liefore the meal, in our studies it was 
given immediately after hrc.akf.ist. The p.aticnt5 ate 
their regular prescritred meals (lircakfast, lunch, sup- 
jHir), while the hlrntd specimens were obtained at the 
slcsignatcd intervals throughout the 24 hour study. _ 

IliwKi samjile for sugar estimation was taken at z 
A. M. followed hv the prescrilnid breakfast and tic 
insulin dose. Blood samples were thereafter obtained 

at !0 A. M. and just before the prescrilxid lunch at 

1 1 :30 A. M.. at 2 P. M.. just before supper 4:30 P. -M- 
and finally at 7 P. M., 9 P. -M.. 1 A- M- 
7 M.. making a total of ten (10) Wood sugar e.'i 


inatioiis. . 11 

The eflecl of the average glohin insulin dose c 
lot be accurately evaluated in the average 
-ise of the blood sugar at 10 A. M. caused )) 
)rc.akfast. The effects of glohin insulin began o ^ 
•onie aiipareiit on the average blood sugar lesel a ■ 

\. M. - 3/. hours after breakfast and just be ore 
unch. .6t this time there was a lotver Wood sugar 
he fasting level. The glohin insulin 
;cct continued to 4 A. M. (20 hours after its mjec 
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as shown by the gradual drop of the average blood 
sugar level. The blood sugar level then began to rise 
as shown by the slight increase at 7 A. M. over the 4 
.A. ]M. level. It became apparent that the action of 
globin insulin was effective when most desired — dur- 
ing meal time (lunch-sujiper) with a •‘tailing” effect, 
after midnight. 

In the individual instances when the globin insulin 
(,1.S units) was given immediately after breakfast — 
S A. j\I. as in Case No. 4, we observed a drop of the 
blood sugar 3)4 hours after globin injection, at 11 :30 
A. ^I., and which continued for 23 hours as shown by 
the blood sugar level of 161 mg. at 7 A. M. This latter 
observation was also ver\- evident in Case No. 3 : when 
a larger dose of globin insulin at 8 A. M. (4.S units) 
caused a drop of the blood sugar hours later and 
also continued for 23 hours as revealed by the blood 
sugar level of 148 mg. at 7 A. M. In Case No. 2. the 
blood sugar level continued to drop slowly reaching 
the lowest level at 166 mg.. 13 hours after its injection 
at 9 P. :\I. 

In Case No. 1 when 20 units of globin insulin were 
given at 8 A, ]M., a drop of the blood sugar occurred 
3)^ hours later, at 1 1 ;30 A, M., m'th the maximum 
effect obtained 8)^ hours after the insulin injection, at 
4:30 P. M„ as revealed by the blood sugar level of 
106 mg. The insulin effects mildly continued to 7 
A. Itl,. length of insulin action being 23 hours. In 
Case No. 5, globin insulin action became apparent 3)4 
hours after its administration, with the maximum effect 
obtained 20 hours after the insulin injection as shown 
by the blood sugar level of 45 mg’, at 4 A. M.. after 
which a rise of the blood sugar level occurred at 7 
A. JL to 58 mg. (23 hours after insulin injection). In 
Case No. 6, initial globin insulin action was observed 
3)4 hours after its injection, 11:30 A. M. ; whereas 
the maximum effect was Sj/i hours after its injection, 
at 4:30 P. JL, and continued until 9 P. ^I. (13 hours 
after its injection). This insulin action began to wane 
at 1 A. M. (17 hours after insulin injection) as shown 
by the blood sugar rise of 140 mg. at 7 A. i\I. to 
162 mg. 

Thus we observed in most instances globin insulin 
action within 2 to 3)X hours lasting 20 hours after its 
administration, in some cases 23 hours with maximum 
effect in most instances in 8)4 hours. The duration of 
action of globin insulin generally depended upon the 
dose of insulin — the larger the dose the longer the 
interval of the maximum effect and duration of action. 

CUuical Application 

Upon the aliove facts we decided to make a com- 
parative study of protamine zinc insulin and globin in- 
sulin in a group of jiatients who had been upon jirota- 
niine zinc insulin alone and in those upon protamine 
and plain insulin combined for a variable period of a 
few months to years and who suffered from cardio- 
vascular complications as well as infectious disorders. 
This group consisted of 100 diabetic jiatients with age 
variation from 12 to 73 years with an average age of 
aa years. Both groups of insulin (protamine and plain) 


patients upon admission to the metabolic service had 
an average fasting blood sugar level of 214.2 mg. and 


Graph H" Globin in sat tn 



an average post-prandial (2 hours after breakfast) 
300.3 mg. In spite of these somewhat elevated blood 
sugar levels many of the patients suffered from mild to 
severe signs and symjitoms of In-poglycemia reactions 
in late afternoon, early evening or morning hours as well 
as late morning, and frequently jus;t before and during 
breakfast time. This group of 100 patients with prota- 
mine alone or combined with plain insulin were trans- 
ferred to globin insulin alone or in conjunction with 
plain insulin. The average fasting blood sugar level of 
the globin insulin patients was 144.6 mg., and the aver- 
age post-prandial (2 hours after breakfast) was 211.2 
mg. u])on discharge from the hospital. 

The globin insulin patients were also subject to hypo- 
glj’cemia reactions. These reactions were generally 
symjJtomatic in character as comjiared with the prota- 
mine insulin jiatients whose bypogljxemia reactions 
were not infrequently asymptomatic. Flowever, reac- 
tions with globin insulin u.sually occurred in late after- 
noon when the blood sugar level (1 to 3 hours) -after 
breakfast was maintained below 150 mg. per 100 cc. 
When the post-jirandial blood sugar ranged between 
170 and 220 mg., these afternoon reactions became less 
frequent. 


Graph 5 too patients 
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Blood sugar examinations were made at 4 P. M. of 
another group of patients (total 31) who were given 
glohin insulin alone or combined with plain insulin 
immediately after breakfast. The average blood sugar 
level at the 4 P. M. inten-al was 204 mg. per 100 cc. 

Smitiiiary of Observations 

In spite of the methods of determining the state of 
the diabetic’s carbohydrate metabolism — fractional or 
24 hour urine for examination of sugar content or 
upon the blood sugar of the patient before a meal as 
guides for the correction, of the disturbed metabolism 
by diet and insulin, protamine zinc and plain, our clin- 
ical observations and the findings of other investigators 
as revealed by the literature confirm the increased inci- 
dence of degenerative i-ascular complications of dia- 
betes as well as its resultant invalidism and mortality 
rate. 

The effect of a higher carbohydrate meal (breakfast: 
32 grams of protein, 64 grams of fat and 95.6 grams 
of carbohydrate, a total of 1086.4 calories) upon the 
blood sugar levels of normal persons and medical (non- 
diabetic) patients with various pathological disturban- 
ces is to produce a lower average blood sugar level 
post-prandially after the first hour and after the 
first hour respectively during the 4 hour interval after 
breakfast than their average fasting blood sugars. 

In spite of the pathological disorders of the medical 
(non-diahetic) patients, the blood sugar results revealed 
that their carbohydrate metabolism was not generally 
affected and was somewhat similar to that of norma! 
persons. Most of the medical patients because of phy- 
sical disability were confined to bed. It is veia- signifi- 
cant that they revealed practically no disturbances of 
the blood sugar level 1 hour following the absorption of 
the higher carbohydrate diet. 

Experimental studies indicate that the blood sugar is 
derived from liver glycogen, the source of which in 
turn is not only carbohydrate material, but also non- 
carboht'drate food (protein, fatty acid and small mole- 
cules which may arise in the course of metabolism 
from various sources). 

The mode of control of the blood sugar level is still 
a controversial problem. Some investigators are of the 
opinion that the blood sugar level is under the influence 
of hormone equilibrium with the pancreas jilaying a 
fundamental role through its insulin secretion ; others 
claim a homeostatic regulation of the blood sugar by 
the liver in the presence of sufficient insulin and not 
necessarily extra secretion. These latter investigators 
claim the normal liver glycogen function to be under 
the influence of proper endocrine balance which deter- 
mines normal carbohydrate tolerance curve. There are 
other investigators who hold the iielief that the extra 
insulin or increased insulin secretion of the pancreas 
caused by the administration of dextrose is responsible 
for the normal dextrose tolerance. Himsworth takes 
exception to Soskin’s theorj' of the homeostatic func- 
tion of the liver and advances a working hypothesis 
that tissue sugar utilization increases proportionallj’ 
with the height of the blood sugar level, and the height 


of the blood sugar is regarded, “metaphorically, as a 
head of pressure of sugar in the blood.” Xomiallv h 
claims this head of pressure ensures the normal utiliza- 
tion of carliohydrate by the tissues to proceed at an 
adequate rate. 

The effects of the higher carbohydrate meal ujwn 
the blood sugar levels of diabetics revealed a marka! 
elevation post-prandially as compared with the fastinij 
blood sugar level — a difference which is compatible- 
with the disease, a disturbance in metalwlizing the fotd. 

Our observations in a group of diabetic patients ufwn 
a higher carbohydrate diet revealed that action of plain 
insulin is rapid, taking effect within hour and ex- 
tended over a five hour period. 

The hypoglycemic effect of protamine zinc insulin 
became apparent 6)4 hours after its administration and 
continued for 27)4 hours as revealed bj' the lower blond 
sugar level tlian the blood sugar before the meal at the 
onset of our studies. 

A newer insulin compound, globin insulin irith zinc, 
has been introduced into diabetic therapy. Experience 
has revealed its action to be more rapid in onset than 
protamine zinc insulin and slower than the plain insulin 
but with a longer duration than plain insulin and a 
shorter interval of action than protamine zinc insulin. 
The literature as well as our observations have revealed 
that gloiiin insulin provokes fewer allergic reactions 
than protamine zinc insulin. 

Twenty- four hour studies with globin insulin upon 
patients on higher carlxohydrate diets divided equally 
into three meals, revealed in the average patient an 
initial drop of the blood sugar within 3)4 hours after ifs 
injection, a maximum effect within 8)4 hours, and 
hypoglycemic action continuing 20 hours. 

Clinical comparison of protamine zinc insulin with 
globin insulin was made as to their effects upon the 
blood sugar of a group of 100 patients. 

Interpretations of Our Observations 

The physician who observ’es the increased inddence 
of degenerative vascular complications and higher mor- 
tality rate, ponders as to what is the ideal diabetic 
therapy. Has it been proved that hyperglycemia or . 
glycosuria is detrimental to the body metatolisra or is 
inducive of premature degenerative vascular lesion>. 
Is symptomatic or asymptomatic hypoglycemia occur- 
ring at infrequent intervals with variable duration as 
unavoidably induced by physicians when administenUj, 
the slower acting in.sulins, as they strive for urm^ 
sugar-free or normal (non-diabetic) blood sugar e\c 
harmful? 

In our studies with normal and medical (non- n- 
betic) patients we have found that the bloo 
levels after meals, in the 4 hour period as judgec 
and 60 minute intervals were generally slight) oi\ 
than the blood sugar level before the meal. , 

patients who were confined to bed because ot 
logical disorders revealed no disturbances in t leir^ 
bohydrate tolerance after the first hour fol oww^ ■ 
higher carbohydrate meals. The glucose to eraiK 
amination was ignored because we are in accor 
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Soskui who claims it is merely an artificial .'Strain upon 
the regifiating mechanism in a (lunntitativc form. In 
the clmlyctic p.atients. hou’cver, the clistnrhance in metah- 
olizintj the meal became very evident by the higher 
blood sugar levels post-jirandially than the fasting 
(blood sugar level before the meal). 

Thus it became apparent that in the normal and in 
the medical patients (non-diabetic) the blood sugar 
levels after meal (dO to 60 minute intervals) revealed 
little change, whereas in the diabetic it became markedly 
elevated after a meal as compared with the blood su'l-*- 
before the meal. It was obviou.s that if a single exam- 
ination, fa.sting blood sugar as commonh' |>racticed by 
a majority of the physicians, was the sole laboratory 
criterion for the determination of the existence of dia- 
betes many diabetics would c.scape detection. W’e ob- 
served many diabetics with normal or even lielow- 
normal fasting blood sugar level whereas, following a 
meal, the blood sugar became markedly elevated. TTiis 
observation became very evident upon admission of 
329 diabetics with various complications on protamine 
zinc and plain insulin combined or jirotamine zinc in- 
sulin alone. In this group we observed lO-I dialietic 
paiient.s with apjcrently normal (non-diabetic) fasting 
blood .sugar level who had an average blood sugar level 
of 129.S mg. before breakfast and an average 2 hour 
(K)st-prandial of 230 mg. 

In stabilizing ftliet. insulin, etc.) our diabetic jia- 
tients we aim to bring the post-prandial blood sugar 
level (1 to 3 hours, generally 2 hours after meals) 
with the level most comiiatible for the individual pa- 
tient. \\‘e have observed that many patients, even 
though their diabetes was controlled, free from dia- 
betic symptoms or signs as thirst, hunger, lo.ss of 
weight. iioKviria. urine negative for acetone, with a 
variable degree of hyperglycemia and ghco.snria — 
felt better mentally and physically when we reduced 
the post-prandial blood sugar level within the range 
most compatible for the jiatient’s physical condition ir- 
respective of the degree of glycosuria. Several factors 
were ron.sidered to determine the comiiatible jiost- 
prandial blood sugar level; condition of cardiovascular 
system. e.\i.sting comjilieations, age of the patient, and 
symptomatology. .A post -prandial blood .sugar level 170 
to 220 mg. was generally considered compatible. 'I'he.se 
blood sugar values were based ujion the studies of 
15,38 diabetics with age variations from 28 months to 
87 years. These blood sugar levels arc also subject to 
variation. Thus it is not uncommon to observe diabetes 
complicated with coronary disease as in a jiatient aged 
80 years who felt better and free from diabetic signs 
and symjitoms with a post-prandial blood sugar of ,500 
mg. However, when the blood sugar was reduced to a 
lower level, 180 to 200 mg., the ])atienl had subjective 
.symptoms — pressure sensation across chest anteriorly, 
slight dy.spnea and marked weakness, etc. 

It is also apjjarent from our studies that not infre- 
tpiently the greater the damage to the vascular system, 
the higher the blood sugar level. We are in agreement 
with Himswortli who is of the opinion that hypergh'- 


Table VII 


Blood Sugar Lrt’ch mg/ 100 cc. 

104 Cases Before meal (fas/hig) ami 2 hours after meat 
(fost-praudial) 


Past. 

2 hrs. 

Vast. 

2 Ijrs. 

Fast. 

2 Ijrs. 

Fast. 

2 Ijrs. 

190 

250 

122 

244 

112 

191 

lie, 

200 

1 2.1 

216 

IIS 

192 

115 

ISl 

168 

232 

60 

174 

91 

186 

111 

181 

150 

190 

1.16 

192 

126 

244 

115 

195 

111 

238 

IH 

226 

1 12 

191 

114 

170 

139 

236 

122 

192 

104 

250 

184 

340 

162 

212 

no 

204 

157 

100 

117 

200 

82 

158 

160 

198 

151 

248 

157 

181 

II2 

210 

157 

290 

98 

204 

151 

240 

150 

300 

17S 

160 

122 

210 

116 

192 

. 182 

. 176 

. 102 

224 

98 

204 

IIS 

284 

173 

310 

101 

181 

176 

222 

129 

190 

96 

230 

120 

210 

122 

210 

111 

262 

107 

220 

127 

190 

150 

240 

too 

204 

123 

196 

77 

224 

94 

270 

no 

210 

105 

360 

102 

220 

170 

270 

115 

188 

120 

206 

no 

195 

104 

250 

55 

264 

60 

270 

157 

250 

151 

197 

122 

210 

66 

ISS 

74 

169 

157 

100 

91 

186 

IIS 

192 

176 

260 

151 

248 

166 

19} 

142 

200 

166 

224 

166 

220 

161 

210 . 

122 

244 

170 

272 

154 

280 

178 

266 

130 

256 

169 

lOS 

91 

240 

171 

220 

130 

210 

too 

204 

158 

192 

56 

172 

120 

230 

111 

262 

126 

244 

180 

236 

127 

190 

115 

195 

166 

280 

111 

ISO 

102 

224 

ccinia 

of diabetes. 

‘‘is a 

controlled 

and 

coinjiensatory 


phenomenon m’th an object of facilitating ghico.se utili- 
zation by the tissues." 

However, main- phj'sicians still adhere to the idea 
that a diabetic to be considered controlled or stabilized 
must have a fasting blood sugar level of that of a nor- 
mal person, 80 to 120 mg, 'Phis method of blood sugar 
control by diet, and insulin if nece.s.sary. often invites 
serious reaction or even fatal results. .An instance is 
that of a di.abetic woman aged 72 years who had a 
blood sugar level of .3-10 mg. 'Hiough she was diabetic 
symptom- free, her physician thought it advi.sable to ad- 
niini.'^lcr a large dose of insulin becau.se of the elevated 
blood sugar level Within a short period of a few 
hours the patient was admitted to our metabolic service 
in profound insulin coma and left sided hemiiilegia. She 
died within 3 days of her admission. 

H rfcn'oselcrosis 

Since tiie introduction of the slow-acting insulins in 
di.abetic therapy, there has e.xisicd much confusion as 
to the method of achieving ‘'adeciuate" diabetic care 
for the jircvention of premature arteriosclerosis. Many 
physicians believe that the continued action of the pro- 
tamine zinc insulin as revealed iiy the 24 hour or frac- 
tional urines for sugar or by its apparent ability to 
maintain a blood sugar level ecpiivalent to the normal 
(non-diabetic) jierson's will help to delay the onset of 
premature arteriosclerosis. vSince a review of the liter- 
ature reveals the etiology of arteriosclerosis to be un- 
known, the above assumption lacks clinical and labor- 
atory proof. 

Lawrence's (59) observations disagree with the 
opinion that negative urine or better control' of the 

diabetes — blood su.gar leVcl aiiproaching the normal 

prevents onset of premature arteriosclerosis. His stud- 
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ies of 43 dialietic children treated for 10 or more years 
with insulin, many on low carlwhydrate diets, and "most 
of them with their dialietes not controlled well, revealed 
no eviilencc of vascnlar disease, with one excej>tion. He 
attributes the pituitary as a resjtonsible factor for oc- 
clusive arterial change.s, confined mostly to the middle 
aged and elderH diabetic patients usnallv hardng mild 
diabetes and no marked hypercholesteremia. Wilder 
and Wilbur (60) in their disaission of the relationship 
of diabetes and arteriosclcrosi.s claim that the metalwlic 
disturbance is not confined to the metalwli.mi of lipoids. 
'I’hey feel that “hyperglycemia, kcto.sis or the frequent 
occurrence of infections can just as well be held resiion- 
sible for the arteriosclerosis in the disease. Periodic 
dehydration, the frequency with which diets are inade- 
quate in certain nutritional factors, such as some of the 
vitamins and salts and the possibility that jiatients with 
diabetes require more than a normal supply of certain 
vitamins, are other possible e.xplanations. Nor is it 
clear that the severity of the arteriosclerotic changes in 
per.sons with diabetes parallels the degree of elevation 
of the lipoids in the blood.” He mentions Hunt's (61) 
observations, who found patients with lowest average 
cholesterol levels having the most advanced .arterio- 
sdemsi.s. Page (62) is of the opinion that arterio- 
sclerosis is insidious, although insidious is a relative 
term. His reason is based upon the poor methods for 
determining arteriosclerosis early. Wliat may now he 
called insidious, "may later prove to he a more fulmi- 
nant process.” Page c.\})resscs belief that arterioscler- 
osis can l>c delayed “if it is being accentuated by the 
occurrence of h>i)crtcnsion by abolishing the hyjicrtcn- 
sion . . . Even that is not proved.” As to the delay of 
the onset of premature arteriosclerosis: “I think it re- 
mains to he proved that arteriosclerosis can he deceler- 
ated by adequate insulin treatment in diabetc.s. Again, 
such work is seriously handicapped by inability to de- 
tect anything but c-xtreme changes in the sclerosis of 
the vessel walls.” 

Tolstoi's (63) c.xpericnce witii protamine zinc insulin 
over a lire year jieriod conc]ude.s that the evidence from 
the assumption that complications such as ^'ascuiar de- 
generative lesions are attributable to hyperglycemia and 
glycosuria, are inferential and inconclusive. Wagener 
(64) e.Kpresses the belief ba,«ed upon bis studies that 
no form of diabetic control now employed has been 
shown to prevent the development of retiniti.s or its 
steady progression when once it lias been well estab- 
lished. Tookc and Nicbolls (65) claim that dialictic 
retinitis is not caused by diacetic acid, acetone or by 
!i\q>erglycemin. Despite treatment they are of the ojdn- 
jr-n th. 1 t the chantfcs tend to lie progressive, and the 
prognosis of diaixitic retinopathy they feel while worse 
iban tliat of a simple arteriosclerotic condition, is not 
good in the presence of arteriosclerosis or hyiierlension 
as regards vision or cxjiectnncy of life. 

llueiKT (6^>) is of tile ojiinion that the onset of 
■■atberosclcrosi.s” in man is as a rule insidious . , . “.*\r- 
teriosck'njsis . . . may !in\'e a relatively rapid develop- 
ment, wbcf! it is caused by disiurkances of calcium 
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metabohsm or by severe and freriuent atttacks of In-.c--. 
tonic or byjxitonic reactions.” ' * 

Daley and his associates (67) are of the opinion tan 
the association ot hypertension xritb diaiietcs accentn- 
ates the development of atbcroscleroiic lesions. Th'-v 
obscn-cd the frequency in severe retina! lesioiK of .id- 
^•nnced sclerotic changes in the aorta and roromrv ar- 
tene.s at necrop.si'. Schroeder and Steele ((iS) dewrilH; 
the frequent .-issix-iation of generalized arieriosden.ms 
and “e.ssenti.il" hypertension with the jHissiblc tlinvigbt 
of some intimate relationships between them. Nnv- 
biirger and Peters' (69) clinical and ;>osi mortem oh- 
scr\-at!oiis of a group of ca.scs with .rimilar fe.amrc,- 
and a characteristic lesion, warrant tlie gnmj.iiig of 
them together as a distinctive iliscase picture, intcr- 
capillary glomerulosclerosis, with constant features such 
as diahe!e.s, albuminuria, hypertension and retinal vas- 
cular cliniiges. They are of the ojiinion that the patho- 
genesis of this condition “dejicmls on sei'crc and e.vtcn- 
sive arterial and arteriolar dcgener.ation, associated 
with, and jierh.aps resulting in, diabetes mellitus. lujicr- 
tension and renal damage.” 

\’cal (70) intcqirets arteriosclerosis as a systemic 
disease which inijdies a generalized degciienition of the 
whole vascular tree, gangrene being a local niaiiifcsta- 
tion or warning of the generalized vascular deficiency. 
He is of the ojiinion that tlic vital organs, the brain, 
myocardium and llie kidneys, are also iiiijiairetl by llie 
circulatory imjiairment and in a state which lie terms 
“locus minoris resistantiac.” The margin of .safety for 
the noti-gatigreiioiis jiarts of tJie vascular system, al- 
though comjiensating, is slight, and undue strain or 
stress may precipitate failure of the entire .sy.Niciii. 
Thus he claims “arteriosclerosis is a jirogrcssive dh- 
.case ... as the jiatient grows older, progressively 
greater destruction of the vascular lied occurs . . . 
grc.atcr involvement of the vital organs — the heart, 
the kidneis, and the brain, as well as the peripheral 
blood vessels.” 

Roab (71 ) is of the ojiinion that the jirogress of ar- 
teriosclerotic vascular changes is greatly enhanced by 
adrenal activity. Other investig.alors (72, 73) are of 
the opinion that a disturbance of the cholesterol nie- 
talmlism plays an iriijiortant jiart in the etiology of 
arteriosclerosis. This latter view of disturlKd choles- 
terol metaliolism i.s still controver.sial (74). 

Jt becomes ajijfarcnl that physicians in auemjiting to 
achieve “licttcr” control of di.ahctes with the 'low 
acting insulin — urine free from sugar, hlirod sugar 
level ajiproaching the norma! ( non-dwhctic) with the 
hojie of warding off or del.ayiiig the onset of a jne- 
m.afurc arteriosclerosis have crc.atcd, in the ojiinion oi 
the present writers, a condition. Inqinglyccniia, which 
may h.~-vc multiple, serious eml-resiilts. 

\V!ieu we observed jironounccd and sonunvhat l»ro- 
longed Iiypoglycemi.a at not infrequent intervals in J>a- 
tients ujjon the slow acting insulin, tiie thought came M 
u.s of its jiossihlc I'rodnction of v.ascular injury or 
its Ixiiiig a contributing factor hi ivi-tenmg Wividar 
degeneration as based ujxjii the anoxemia theory, 1 lus 
thought jiostulated ujKin the fact licit during i-milm 
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hypoglycemia the brain is affected in the same way as 
when suffering an oxygen deficiency. Hueper seems to 
believe the possibility that a “severe and persistent 
hypoglycemia may interfere with the nutrition of the 
vascular walls,"' even though he has not evaluated the 
existing literature on hypoglycemia. Therefore he is 
not able “to say whether or not hypoglycemia actually 
has such an effect.” 

Page (62) expresses doubt “that insulin h\-pogly- 
cemia, unless it were very profound and prolonged, 
would interfere sufiiciently with the oxidative metab- 
olism of the vascular wall to bring about vascular de- 
generation in diabetes.” It is obvious from our obser- 
vations that very profound and prolonged hypogly- 
cemia is seen with sufficient frequency in patients upon 
the slow acting insulin to warrant suspicion as to its 
possibility of precipitating a state of hypoxia which 
“mav contribute” in premature vascular degeneration. 

CONCLUSION 

1. “Adequate diabetic control” as based upon frac- 
tional or 24 hour urine for examination of sugar con- 
tent or upon the blood sugar of the patient before a 
meal has not decreased the incidence of vascular de- 
generative complications. 

2. Blood sugar levels of a normal person after an 
average breakfast — (four hours period; 30 minute 
intervals for the first two hours, and the third and 
fourth hour of the remaining interval) reveals little 
difference as comiiared with the fasting blood sugar. 
However, the post-prandial blood sugar levels were 
slightly lower than the fasting after the first 30 minutes. 

(a) In medical patients (non-diabetic), with the 
exception of the first hour after the meal, the blood 
sugar levels apjiroached the normal person’s. 

(b) The blood sugar levels of the diabetic after the 
meal became markedly elevated throughout the entire 
post-prandial interval as compared with the fasting. 

3. Fasting blood sugar is not a complete index of 
the diabetic’s metabolic power for carbohj'drate, and 


ma}’' often be misleading when it is the sole laboratorj' 
guide of the diabetic’s progress. 

(a) One to three hours, generally two hours after 
an adequate normal meal is the interval of choice for 
determining the diabetic’s metabolizing power for food. 

4. To control or “stabilize” the blood sugar level 
of a diabetic does not necessitate its reduction to the 
same level as a normal person’s — as is the general 
jirocedure of physicians. 

5. The general belief among man}' physicians that 
uncontrolled hyperglycemia or glycosuria is inducive of 
premature vascular degeneration in diabetes lacks proof. 

6. Hyperglycemia of diabetes is a “controlled and 
compensatory phenomenon with the object of facilitat- 
ing glucose utilization by the tissues.” 

7. Compatible blood sugar level for the diabetic, 
though generally higher than that of the normal per- 
son, should depend upon the condition of the cardio- 
vascular system, age of patient, and existing compli- 
cations. It is the level most compatible to his well- 
being, generally 170-220 mg., post-prandial, that should 
be maintained. 

8. Since the introduction of the slow-acting insulin 
in diabetic therapy, physicians in attempting to reduce 
the hyperglycemia to the level of the normal person, 
have created a more frequent and prolonged asj'mpto- 
matic as well as symptomatic complication — hypo- 
glycemia, which has multiple adverse effects. 

9. .Although the true relationship of hyperglycemia to 
vascular degeneration is unknown, physicians should 
try to avoid induced insulin hypoglycemia. 

10. Hypoglycemia as produced by the slow acting 
insulin, if of sufficient frequency, can be suspected of 
aggravating e.\isting arteriosclerotic complications. 

11. Of the two insulins — protamine zinc or globin 
insulin — globin insulin is preferred by the present in- 
vestigators for control of the diabetic carbohydrate 
metabolism. 
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Sudden and Drastic Changes of the Carbohydrate Tolerance in Severe 

Insulin-Treated Diabetes 

By 

ARNOLD Gx^LAMBOS. M.D. 
and 

WILHELiMINA iMlTTEL ilANN-GALAMBOvS, M.D. 

NRW YORK CITY 


■Ytymi.K rni-: .sig.mi’Tc.ancu of the adjustment and 
tlie suliscqucnt readjustments between the insulin 
and carbohydrate intake in diabetes mellitus is s^cner- 
nlly recognized, its high imjiortance in cases witli sud- 
den and drastic changes in the carboliydrate tolerance 
in which a simultaneous sudden and drastic insulin re- 
adjustment is imperative, has not suHiciently been em- 
phasized. 

Mosenthal and Ashe (1) state: “It is obvious that 
from time to time nearly all diabetics require an ad- 
justment of diet or insulin administration to the ever- 
changing carbohydrate tolerance. This may grow 
worse or improve, it may change remarkably for short 
periods with nervous upsets or minor infections such 
as coryza or digestive disturbances.” One instance 
quoted by these authors as “very interesting” referred 
to a case in which at an unchanged diet 45 units of 
insulin were successfully reduced to 10. in the course 
of six weeks, without affecting the aglycosuric state. 
Joslin (2) described one of his cases of diabetes with 
acute onset as “remarkable" in regard to its carbohy- 
drate tolerance improvement, when at an unchanged 
diet the discontinuance of the daily dose of eight units 
of insulin after si.x weeks failed to produce glycosuria. 

Two cases presented here may cast light on the tre- 
mendous iin])ortance of the sudden and drastic carbo- 
hydrate tolerance changes — in both directions — 
Avithin days or even hours. Failure of recognition, or 
correct inteqiretation of the new situation, and failure 
of an immediate and appropriate readjustment would 
have entailed not only danger to the patients, but 
might possibly have caused a fatal outcome. 

CASE REPORTS 

1) First case; J. S., 32 years, male, white; first seen 
on the 23rd of November, 1935. 

Extremely stout man of 5 feet 11 ti. inches height, 
weighed 290 pounds. His diabetes had been detected six 
years ago, when acute balanitis with phimosis necessi- 
tated his seeking medical aid. Sev^ere glycosuria Iiad been 
found with an alleged blood sugar concentration of 
0.20%. He reacted favorably to strict dietary regulation. 
Later he u'ent oiT the diet. 

Present complaints comprised; dry mouth, fetor ox ore, 
polydipsia, polyuria, nocturia. Patient estimated the 
daily amount of the urine at 3 or 4 gallons. All that 
was of no great significance to him, but since a week 
or so ho had been troubled by the recurrence of the 
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balanitis with its accompanying phimosis, which caused 
him great distress. The dysuria and the acute suffering 
impelled him to seek medical aid. 

In his past history gonorrhea with complicating epidi- 
dymitis, suffered 8 years ago, was mentioned. The other 
side showed cryptorchidism. 

The patient’s parents and only sister are very stout. 
His mother is suffering from diabetes mellitus. 

His physical examination was negative, except for obe- 
sity, which developed 9 yeare ago. Blood pressure was 
150 systolic and 100 diastolic. The first sample of urine 
contained 14% of dextrose and a large amount of pus, 
which, however, originated solely from the preputial 
sack, which was gi'eatly inflamed and full of bleeding 
rhagades. This caused swelling with consecutive phimo- 
sis, which permitted urination only in a thin stream, 
followed by agonizing pain. His blood sugar was 0.2369(>. 

On account of a positive acetone reaction in his urine, 
50 grams of carbohydrates daily were first allowed, with 
a simultaneously increasing scale of insulin administra- 
tion. After three days, when daily 70 units of insulin 
were given, the urinaiy sugar was still 6%. By that time 
the general condition had improved considerably. Tliere- 
after the patient was placed for three days on a near 
staiwation diet, when, at a simultaneous increase in the 
insulin dose to 120 units daily (60 units twice) the urine 
became sugar free. After this had been achieved, car- 
bohydrates were allowed to gradually increase to a daily 
amount of 90 gi'ams, necessitating the simultaneous in- 
crease of the daily amount of insulin from 120 to 160 
units. The total caloric intake remained considerably 
under the basal caloric requirement, totaling around 
2200 Calories per day. 

On this maintenance diet, with 90 gi'ams of carbohy- 
drates and 160 units of insulin, the patient did veiy well. 
The urine remained free of sugar, even the post-prandial 
samples. The blood sugar fell to 0.15%. Not the slightest 
reaction of a hypoglycemic nature was noted. By that 
time the local preputial condition had cleared up almost 
completely, the micturition became free, and the pain 
subsided. Only some slight degi'ee of the phimosis w^as 
still present. 

Six days after this equilibi'ium had been achieved (at 
90 grams of carbohydrates and 160 units of insulin daily), 
the first complaints of a slight hypoglycemic reaction 
necessitated a moderate reduction of the daily insulin 
dose — at an unchanged diet. From this time on the 
changes developed rapidly. Readjustments became neces- 
sary, twice a day. During the following three days the 
amount, of the insulin was halved, and after another 
three days insulin was completely discontinued — at an 
unchanged diet. The carbohydrate tolerance improved 
rapidly. The increase in the carbohydrate tolerance and 
the decrease of the insulin amount happened to be well 
balanced, their adjustment being and remaining cor- 
rect throughout, which is conclusively proven by the 
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complete nnd pctmimcni !>f>ly;cmri!i on the one linnd, and 
Jio iniKcd hypoj’ly comic react ion on the otlrcr There- 
after tfio urine romnined rujrar fiw even after the in- 
creare of U'.e dally amount of carbohydrates tr> ISO prams 
At this stmte patient had l,, leave for Europe, on an 
miportont bu.sJness trip, u-hiett was tone overdue. Only 
my finn objection caitrctl him to postpone this trip, from 
day to day, from the timv of tiie hiphest inrulin stilt 
wnon ids trip was tine. TJic danijor of the conOnuatkm 
of tiva (nrr.c nmount of insulin at a time of diminishinK 
demand, coincident v.-jth the rapid unprovoment in the 
carbohydrate tolerance, war only too obvious — Ji could 
have easily proved fal.al. 


C(>MMF.\T 

'Ihcre existed .mi iimtstml vidmK rirclc hetiveeti the 
tiinbefes im-liitus mid one „f its «.iii!ilie.al!r.ns. kilauiiis 
with its ncamiiimiyinr; idiimosis. As so-.u the iid- 
treatixl diabetes deterinpsted. itchiuj.' mtd polvtiria emi- 
itrbuled to the recurrence «.f tlsc halaiuiis the patient 
iieinff jlret!:^]n..^eiI to it by p ni.-rlrate [ihimri.-i-. which 
latter condilion as a re.Mih of the halauitis, keame 
ronijdete. 'I'he jiurulctit. nU'crative b.alanitis deterior- 
ate<! the earix'liydrnte tolcrmue of ttie d{a!H,tes to a 
y'rc.'ft extent. Thi<. in fiirn, increased the itehinif. tin; 
polyuria .and the Icdariitis mid phimosis. The pro><-r 
Ircitnient of the diahetes myain imjirovct’ the entln. 
hyrirate tolci-micc .anr! tluT tu turn, .actisn; in the opjv-a- 
site dirimtion, iinprovt'd the entire chain of suhsefiiiwii 
symptoms. 

l.htriny the aente halanllis IC/) iitiits of insulin u-erc 
tjccdcfl to ntiahi nt^IycciMirh nt .a 'K) i>r.iiit< ihiity KU. 
inf.ahe, while thtrin.y tlie dramatic imjinuTiiumt. eoiuci- 
tient with the cle.aririi' up ot the h.alauitis. in Ics.- thati n 
aeee.k all the insulin Iiesasme .suj>erthtous .mu! daily l.aO 
trms. of carli^diydrnte.s emild lie f,'iven. whhout u,ho>- 
siiri.a. 

In this s’.ase n relatively minor him! inlimnmatfiry 
process caused .a ircmendnus deteriomtion of the car- 
Imhydratc toler.an<x' — .and the r.apid hcaliny of the 
loc.al inilanimation. attain, ereateil a dram.atic imjirttvc- 
inent in the carlydnalrmc U'Icrance. 

The amount of insulin, which loycthcr with n cc.''f.ai:) 
given dicr, w.as mxcffnry and essential to bring .aNml 
an aglycosuric state, mul was at the same time conirih- 
utory to the clearance of the jirqmtl'd inflammatory 
process, proved to be uniK-ecssary, in tact, dangevous, 
at a moment of rapiii change of events. T he turning 
point in this case was arrivcil at at a time when the 
insulin lias proved its clTicacy. This might have easily 
changed a previously existing hy[)crglyccmie cisiKlitioii 
into a dangerous hyfKjglyccmic state. Close watch mul 
immediate proper reafljtistinent were nes’cssary for a 
correct management of the c.ase in a critical time, in 
view of the rapid change in the carlioln'drate toleranee. 

♦ yt *r ♦ 


2j Second case; J. G., 77 years, female, white; first 
een and examined on the first of"^ptembcr, 193<. 

Her diabetes had been incidentally discovered two 
■cars previoasly, during a routine urine examination, 
'he symptoms were: polyuria, jxjlydipsin, nocturia, itch- 
tic .skin mostly around the genitals, los.s of weight of 
bout 50 pounds, at a present weight of 98 pounds. Her 
-nit became sluggish, uncertain, stiff, reminiscent of that 
it tlie paralysis agitans. Slight disorientation and occas- 


ional mental confusion wore notc-d. The amount of dex 
troso was stated io be around sp* in the urine. Ko b'ood 
sugar determination.^ were made. The patient rcecivS 
no treatment ur dietary regulation. 

Past hhsor}- as well ns family htetory revealed nothin" 
of sigmilcance. ^ 


Physical cxnm)n.aliDn revealed a high degree of ar- 
teriosclerosis. Tlie peripheral arte.ries were found to be 
torhimis and rigid. Blood pre.ssure was slightlv ckvat'd 
river.aging 16.7 .Qvtolir .and JOfi diastolic reading. ” Grral 
emaciation and nioderate dehydration were noted The 
liver was .smooth, sharp edged, ptotic, somov.-hat enh-irgc-d 
Flisoro.-icopy revealed an elongated and tortuous a.wc.nd- 
irig ao.ria and a moderate degree of emphysema of the 
luns.x- Tlie first i'.implo of urine {lassed sliowed dD.x!,mse 
in fit: concs'ntrntion. The blood sugar concentration was 

o..iaF. 


following a restricted diet for a few d.ays, a more iib- 
enii fii'et was instituter!. Tire diet consistc-d of 85 grams 
of rartiohydrates .and a litieral allowance of proteins a.nd 
fats, totaling aleiut 1890 Colories and representing an 
.■.’.'Mount of .'fOy .above her b.r.inl caloric requirement. 
Simultanceusiy. both Insulin .and prot.-iminc-rine-insulin 
we.'c admlnJ.stered on a slowly incrc.asing scale. During 
live day--- on a regi.me with above diet .and 60 units of 
iimulin (20 umts of jnsuiin and 40 of protnminc-zinc- 
insiitml the g/yco.-mna decreased cnn-siderably and pa- 
tient gnined six pounds in weigh*. 

In the course cf tlie following fc'w days a mainlcnanco 
diet bad been In.stiiiured. The carbohydrates were in- 
creased to 144 gramr. l>er day and the two types of in-sulin 
were .<obr.ituttd by the prol.aminc-rinc-insuiin .alone in 
an .nmount of 70 unit.s daily. Following this adjustment 
patient did s'ery well; gained 14 pounds altogether. Tne 
urine, eve.n in tl.e ixfst-pnncllel samples, became and re- 
mained free of sugar. Tiiert* never vras the slightest hy- 
poglycemic nmetion. Tlie blosxi sugar read 0.15T. 

Tits -State was aft-ained in 19 days, whereafter the pa- 
tient rt'celved the p.'ote.'nino-r.inc-insulin from a regis- 
tered nurse in her home. She had been im-tructed te 
report any {Kcsible reaction or unusual obsorvalien. 

The pititlent rcportixl for n chec>;-up and for a possible 
re.odju.ilment in two weeks and again in another five 
wxwhs. On c.och of these octasioms several samples of 
urine were examined .and found sugar free. Tne daily 
administ.raficTi of TO unius of proUimlne-zinc-insulm was 


found to be jx-rfcctly well tolerated without causing the 
slightest hypoglycemic re.action. Tne carbohydrate tol- 
erance seemed to be unchanged and no nc.v adjustments 
were ncecwciry. 

On tiie 29th of November. 24 days after the last re- 
e.vamination, the nvirso wished to have some telephone 
advice, bec.ause “the patient did not want to get up, felt 
rather drowsy and could not move her right leg prop- 
crlv," These ominous symptoms prompted me .at once 
to visit her. Upon my arrival, in less than one h.o'ar, I 
found die patient in coma. I-ack of corneal reflex, stcr- 
torou.s breathing, deep cyanosis, ins'oluntary rnicturilion, 
etc., were present. Complete paralysis of the right lower 
and upper extremities was found, while the left side 
(nined some slight muscular tone, in a mild catatonic 
state. The cardiac action rvas good, the pulse strong and 
rhvlhmic. the blood pressure read 150/100. Opisthotonus 
and Kernig signs were negative, Babinsky was over the 
right side sliglitly positive. Tne observations of 
ily and that of tlie nurse reatTirmcd the fact that tne 
first symptom noted -was the paralysis of the right side. 

On repeated questioning it was ascertained that the 
patient every' d.ay promptly received the dose of 70 urn s 
of protamine-zinc-insulin, the last administration 
shortlv before the onset of tiic coma. It was also estab- 
ILsliod' that she consumed her full diet every dayv m- 
riuding 144 grams of carbohydrates. The patient had fel 
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very well, except diu-ing the last week when she had felt 
some slight dizziness, occurring mostly in the mornings. 
Tliis dizziness was first mentioned now, it not having been 
conidered of sufficient importance earlier for reporting. 

Diagnostically first apoplectic stroke and diabetic coma 
had to bo ruled out. The possibility of a hypoglycemic 
state must have occurred in one's mind, in spite of the 
fact that against such assumption militated the circum- 
stance that the full, prescribed amount of the carbohy- 
drates had been consumed and no premonitoiy or grad- 
ually increasing hypoglycemic reactions had been ob- 
served prior to the coma. On the other hand, again, 
some cumulative or late effect of the protamine-zinc- 
insulin, as well as a dietary error, though not admitted, 
might likewise have had precipitated symptoms, espec- 
ially at a simultaneous, sudden and unexpected carbo- 
hydrate tolerance improvement. (Ashe, Mosenthal and 
Ginsberg (3) observed coma with hemiplegia in a case 
where only 5 units of insulin were given, 3 times daily. 
J. M. Ravid (4) observed a recurrent hemiplegia without 
coma, with recovery, in a hypoglycemic state after the 
administration of 62 units of insulin per day.) 

There was not much time to be lost. I resorted to the 
intravenous administration of a hypertonic de.xtrose solu- 
tion which, while not contraindicated in the first two 
conditions, is to be considered lifesaving in coma of hypo- 
glycemic origin. 

Blood taken for dextrose determination showed a con- 
centration of 0.045%. This laboratoi'y report affirmed the 
tentative diagnosis of a hypoglycemic coma, but being 
received “post festas,’’ could not have been a factor in 
the diagnosis or in the therapeutic decision. 

A 10% solution, on hand, was used for the intravenous 
injection. Hardly was the first 80 cc. injected when a 
sudden change occurred. The patient suddenly stirred. 
She opened her eyes and regained her consciousness. 
Her mind cleared up instantly and she gave intelligent 
answers to questions. The paralysis was gone. The total 
of 100 cc. was administered. Thereafter a forced carbo- 
hydrate feeding, through the oral and rectal route, was 
started. The patient received as much absorbable carbo- 
hydrates as she possibly could retain. She received about 
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150 grams of carbohydrates in food and in addition one 
quart of 5% dextrose was administered in Murphy’s drip, 
between noon and evening. 

Owing to the fact that instead of the regular insulin, 
protamine-zinc-insulin was administered, which may 
exert its maximal effect as late as 24 hours after its ad- 
ministration. a possible recurrence of the symptoms or a 
deterioration of the condition during the late evening 
hours was to be feared. And thus it happened. The pa- 
tient again fell into a deep stuporous condition. A 10% 
glucose through the intravenous route, followed by the 
oral and rectal carbohydrate feeding acted similarly as 
once before. The following day the sensorium remained 
clear and the patient received carbohydrates by the 
mouth only. The first dextrose traces in the urine re- 
appeared only two days later. The patient made an un- 
eTCntful recovery; she was able to leave the house in a 
few days. 

COMMENT 

This case clearly demonstrates an unusual, sudden 
and drastic improvement of tlie carboliydratc tolerance. 
The unchanged, daily dose of jirotamine-zinc-insulin, 
which had been administered for about ten weeks, in 
an amount of 70 units per day, and which was properly 
adj'usted to an unchanged diet for the same period of 
time, and which had not caused during this period 
even a mild hj'poglycemic reaction, brought on, all at 
a sudden, without any premonition, a deep coma as the 
first manifestation of a hypoglycemic reaction. This 
tolerance improvement occurred rather dramatically, 
inasmuch as the patient about 12 hours prior to the 
onset of the coma felt so well that she went out on a 
social call. Only prompt evaluation of the situation 
with a subsequently prompt readjustment — in this 
case in the form of an intravenous dextrose injection 
— could have saved the patient from fatal conse- 
quences. 
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The Control of Diarrhea by Tomato Pomace 

By 

LESTER il. MORRISON, M.D. 

LOS ANGELES, CALIFORNIA 


l^iARRHEA is one of the most frequent and distressing 
symptoms the physician is called on to treat (1). 
Any new agent successful in the therapy of diarrhea 
should be a valuable addition to the therapeutic arma- 
mentarium. It is the purijose of this paper to report the 
successful use of tomato jiomace in tlie treatment of 
human diarrhea due to various causes. 

At the present time, the most widely used inorganic 
preparations for diarrhea are represented by derivatives 
of opium, bismuth and kaolin. Pectin, particularly as 
scraped apjile powder, has been used frequently in the 
diarrhea of children. The author has employed tomato 
pomace with e.xcellent results in the treatment of diarr- 
hea in both adults and children for a five year period. 

In 1940, iMcCay and Smith (2) of the Animal Nu- 
trition Laboratory, Cornell University, reported the 
anti-diarrheal effect of tomato pomace in a series of 
dogs, minks and fo.xes. They were so imjjressed by the 
striking anti-diarrheal action of tomato pomace, that 
they suggested its trial in human subjects .suffering 
from diarrhea. McCay and Smith were able to control 
diarrhea within 24 hours by feeding 5% of the animal 
ration as tomato pomace and observed normal stools in 
the animals. An immediate recurrence of diarrhea in 
these animals could be produced at will by withdrawal 
of the tomato pomace; the stools could be made to re- 
turn again to normal within 24 hours by the feeding of 
the tomato pomace. Analysis of the tomato pomace 
revealed a pectin content of only 3.8%, making it un- 
likely that the anti-diarrheal action is due solely to 
pectin. Since the report by McCay and Smith, the 
author has been unable to find any further report on 
this subject. 

An editorial in 1943 appeared in the American Jour- 
nal of Digestive Diseases which reviewed the work of 
iIcCay and Smith in animals and which e.xpressed 
great interest in the possibility of using tomato pomace 
to stop diarrhea in the human patient. The editorial 
also suggested its trial in humans. 

The tomato pomace used in this study was prepared 
by a process of tomato pulp dehydration. The pul- 
verized product was ingested by a series of more than 
100 patients at some time during a five year period. 
The tomato pomace was very pleasant to the taste and 
taken without difficulty. In the average case of diar- 
rhea, the dose 3vas one tablespoonful of the pomace in 
water on an average of every three hours ; in severe 
cases of diarrhea a tablespoonful after each bowel 
movement was taken until the stools returned to nor- 
mal. 
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The tomato pomace was used in the treatment of 
diarrhea from the following causes: 

1. Idiopathic ulcerative colitis. 

2. Food poisoning. 

3. Infectious diarrhea such as so-called “intestinal 
flu,” particularly as occurs in epidemic forms. 

4. Food allergy (other than tliat to tomatoes). 

5. Small intestinal hypermotility of idiopathic origin. 

6. As an adjunct to antiamebicides and sulfonamides 
in amebic and bacillary dysentery. 

7. As an adjunct to anti-parasitic treatment of in- 
testinal worm infections. 

8. Various diarrheas of refle.x origin. 

9. “AIucous” colitis. 

10. “Spastic” colitis. 

11. Diverticulitis of the colon. 

12. Diarrhea from nutritional deficiencies. 

In this series of patients with diarrhea, the average 
case had watery or mushy stools which ranged from 
three to ten daily. Occasionally, a patient had from ten 
to twent}' diarrheal stools daily. Within 24 hours of the 
treatment wnth tomato pomace, many patients with" 
diarrhea of simple or non-organic cause experienced a 
cessation of the diarrhea; after 24 hours the stools were 
noted to be of normal consistency, form, color and odor. 
Patients with diarrhea of great severity from non- 
organic causes would frequently require approximately 
48 hours before the diarrhea was completely arrested 
and the stools returned to normal. 

Alicroscopic e.xamination of these stools after treat- 
ment with the pomace revealed the following : digestion 
appeared to be normal in respect to proteins, starches 
and fats. The routine fecal examination for these food- 
stuffs was made with acetic acid, lugol’s stain and sudan 
III, respectively. 

The specific pharmacologic action of the tomato po- 
mace on the intestine does not appear to be clear at this 
time, but further studies on the question may clarify 
this point. Symptoms which frequently accompany 
diarrhea, such as abdominal bloating, cramp-like pains, 
distress, etc., when due to simple or non-organic causes, 
often disappear concomitantly with the diarrhea within 
24 hours after treatment with tomato pomace. How- 
ever, in cases with organic involvement of the intestinal 
tract such as ulcerative colitis, the tomato pomace doe.i 
not e.xhibit rapid control of such symptoms as pain or 
distress, nor of the diarrhea, although the severity of 
symptoms in many cases is definitely ameliorated. This 
is also true of other anti-diarrheal medicinals. 

It 3 vas frequently observed that diarrheal ijatients 
who received no relief from other currently used anti- 
diarrheal medication responded promptly to the tomato 
pomace, 3 vith a return to normal stools and disappear- 
ance of symptoms associated 3vith the diarrhea. In 
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many patients witlioiit organic inte.stinal disease (sitcli 
as nicerativc colitis) the diarrhea was frequently con- 
trolled within 24 hours (as was reported in animals by 
McCay and Smith). 

Patients who arc allergic to tomatoes olwiously 
should not use the pomace. No to.xic .symptoms were 
observed; none iieing e.xpected from fresh, un,s])oiled 
tomatoes. 

As a side observation, it was noted that such gastric 
disturbances as jiyrosis. epigastric distress, nausea and 
vomiting, belching, etc., were also frequently and 
promptly alleviated in many of the patients upon in- 
gestion of the tomato jiomace. 'I'liis has been ati old 
empiric observation of the laity, since tomato juice 
has been a traditional tonic ‘'measure” on the morning, 
after alcoholic c.\ces5es. The universal use of the to- 
mato juice "cock-tair’ as an appetizer before meals is 
also an indication of the pleasantly stimulatimg or re- 


freshing effect on the digestive tract of the tomato. A 
natural vegetable substance therefore such as herein 
reported is tolerated by the sick adult or child with in- 
testinal hyperperistalsis and associated witli digestive 
upset, at a time when the usual food or medication is 
repugnant to taste or sight. 

SUMMARY AND CONCLUSIONS 

1. 'I'omato pomace was employed in the treatment of 
various types of diarrheas described in a series of 
over 100 patients during a five j’ear period of time. 

2. Tomato pomace is an effective remedy in the treat- 
ment of many types of diarrhea in human suijjects. 

X Diarrhea from simple or non-organic cause is us- 
ually arrested within 24 hours following treatment 
with tomato pomace. 

4. In diarrheas not responding to anti-diarrheal medi- 
cation, tomato pomace will often restore bowel 
movements to normalcy. 
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Case I, B. V., 43, male. 5-21-42. Hl.story: severe watery 
dian-hea (10 to 15 stools daily) of three days duration 
following ingestion of sea food (clams) which made two 
other family membei-s similarly ill. Fii-st day of illness 
was accompanied by frequent nausea and 'vomiting. 
(Patient was previously treated by author for cholecys- 
titis and diabetes mellitus.) Physical examination: Tem- 
perature 100.4 degrees: pulse rale 108; entire abdomen 
sensitive to palpation. Proctosigmoidoscopy essentially 
negative. Routine Laboratory Tests: 1. Complete blood 
count — negative. 2. Urinalysis — negative. 3. Blood 
Wasserman — negative. Treatment: One and one halt 
ounces of castor oil on an empty stomach followed in two 
hours by one tablespoonful of tomato pomace with mod- 
erate quantities of fluids — every two liours; no solid 
food. Progress; Cessation of diarrhea within 24 hours 
of institution of tomato pomace treatment. Pomace con- 
tinued for three days and then stopped; no recurrence of 
symptoms. 

Case n, J. B., 44, male, 11-15-42. History: Passage of 
six to sev'on watery to mushy stools daily, with frequent 
abdominal distress; one week duration; emotional do- 
mestic problems; highly nervous. Past medical history 
essentially negative. Physical examination: Loss of five 
pounds in one week, marked weakness and lassitude; 
nervous tic of eyes. Temperature 98.4 degrees. Abdom- 
inal examination revealed essentially considerable ten- 
derness to palpation along the entire palpable colon. 
Routine Laboratory Tests: 1. Complete Blood count — 
negative. 2. Urinalysis — negative. 3. Blood 'Wasserman 
— negative. 4. Stools — negative for ova and parasites. 
5. Stools were negative for cultures re dysentery or- 
ganisms. 6. Stools were negative for Bargen’s diplo- 
streptococcus. 7. BARIUM ENEMA: considerable spas- 
ticity and irritability of the large gut; no organic lesion. 
8. Cholecystography — negative. 9. Gastro-intestinal 
X-ray series, upper — negative. Diagnosis: .“Spastic 
(Psychogenic) colitis or (Spastic Ckilon Syndrome). 
Treatment: Tomato pomace, one tablespoonful every two 
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hours for one week. Phenobarbitnl gr. four times 
daily; bland diet, ambulatory’. Progress: After one day of 
above therapy, all symptoms disappeared, but medication 
continued for one week, then stopped. No recurrerice of- 
symptoms. 

Case III, S. B., 63, female, 2-20-42. History: Diarrhea 
of ten days duration, consisting of six to eight stools 
daily; stools contain heavy amounts of mucus; vague con- 
stant abdominal distress throughout. Previous treatment 
for hypertensive c.nrdiovascular disease. Physical e.xam- 
inalion: Blood pressure 185/110; temperature 98.4 de- 
grees. Pulse rate 80; heart, accentuated A2 sound, en- 
largement of left ventricular border to mid-axillary line. 
Abdomen negative. Proctosigmoidoscopy; showed essen- 
tially congesti.m of mucous membrane of rectum and 
lower sigmoid colon with adherent mucus clinging in 
strands to the walls of the visible gut. Laboratory find- 
ings: 1. Complete blood count — negative. 2. Urinalysis 
— negative. 3. Blood Wasserman — negative. 4. Stools 
negative for ova and parasites. 5. Stools were negative 
for cultures re 'dysentery organisms. 6. Stools were neg- 
ative for Bargen’s diplostreptococcus. 7. Barium meal: 
organically negative. 8. Cholecystogi'aphy: negative. 9. 
Upper gastro-inle.stinal x-ray series; negative. Diagnosis: 
Mucous colitis. Treatment: Tomato pomace one table- 
spoonful after every bowel movement; phenobarbital one 
half grain four times daily. Bland diet. Progress: Diar- 
rhea stopped after fourth dose of pomace. One table- 
spoonful of pomace given three times daily for one week, 
then stopped. No recurrence of symptoms. 

Case IV. H. B., 26, male, 3-29-44. History: Diarrhea 
of ten to twelve stools daily following milk diet for duo- 
denal ulcer. If milk withdrawn diarrhea stops, but peptic 
ulcer pains become acute. Sleeplessness due to pain. 
(Soybean milk substitutes found very unpleasant to 
taste.) Physical examination: Markedly underweight (38 
pounds). Great weakness and irritability. Marked pain 
to palpation in mid-epigastric area coinciding with ulcer 
zones. Proctosigmoidoscopy — negative. Routine Labor- 
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alor.v Tests; I. Complete blood count — myativc. Ur- 

molysis; ntyntfvc. 3. Blood Wnsserman ncyatfm -J. 
Stool studies - myntfw. S. Giistro-intcstlria! x-rny ser- 
ies: Diiodetwl ulcer crater. C, Gastric analy.sfc — Grade 
1 Hypeix-tdorhydria. Dlasrnosls; Diarrhea due to milk 
nllerny durini; ncuc.ssary peptic ulcer Iherapv. Trealmetit- 
Addition of Tomato Bomnee one tablcspwntul t,> each 
idar.s of milk piven nl the two hour intemds v.-ilh patient 
in bed for three weelts. Pbenobarbital jtndns one linlf 
four limes daily. Tincture belladonna j;ijjht minims four 
times daily. GIr.ss of milk ant! cream drunk nl hotirlv 
intcrval.s with SJppy diet. I'ronrcw. Within 12 hour*! of 
infiesfion of tomato {Kirnace. prempl cossation of diarrbe.a. 
Tills en.ablrd ihv patient to imderim Sippy milk diet for 
hcnlim; of ulcer, i’omaci? continued in one liiblerpoonfid, 
four times daily, doses for two nmnth.s after the one wtwk 
of (Kunnee q. 2 hours. Nonnal bowel movements by pa- 
tient throuphout treatment. Ulcer symptoms dbapirearctl 
in one Week; hc.alinK r.liown by x-ray In three months; 
pnin in weipht of 35 pounds in llirei? months. 

Case V, C. B., ‘Jfl. female, I-IS-*!!!. History: Diarrhea of 
three dn.v.s duration f" to 1ft .stools df.tly) 'with so-caUcfl 
"intestinal flu" (diniufl mild epidemic). Fever: aebinp 
paJii.s in rnnn.v joint.s of the body cyripjiy .•.■en.sation”). 
Confined to bed. I’roviou.sly treatwi for clironic chole- 
cystitis by outbor for four y.-;ur., I’liy.slcal examination: 
Temperature lOl-O deprec.s; pulse rate I2G. Ctiest clear. 
Abdomen negative, llonttnr I.al)oratory Tests; Not done 
.at home. Diapnosl.s; Inleifliiiat viru.s inft:ction (fo-c.alled 
''inlestinat flu"). Tre.atment: Tomato pomace one tablc- 
spoonfnl every two to flirce hours. Kmpirtn coinpotmd 
tabteis No. 2 (B. W, Co.) one every tlure hour:!. Binnd 
diet. Forred fluids. Bed rest. Propress; Diarrhea cesrn- 
lion within 2-1 hours, Fev.-r and bjctiycarclla continued 
for tm jukiltlomd five days, at wliicli time pomace was 
withdrawn nlonp witli otlicr medication since the infec- 
tion hnd run its emirre*. Mo recurrence of diaiThwi. 

Case VI. W. C.. 46, male, 4-11-43. HWory: .Six weeks 
duration of diarrhea, witit pnr.saKc of /our to six stooks 
daily, waferj- to nnihiiy, sliphtly mucoiti, with con.^tanl 
abdominal distre.<s of indefinable character. Frequent 
'‘spell;:" of .similar n.aturo for previous five years, t-ominc 
cn every few montlis and rrdated to nervous .str.sin and 
emotional strcs.s. Past jnedJral hi.stoo' nea'.'djve. Physical 
examination: Blood prc.ssuro 150 '6B; jml.sc rate 66; tem- 
perature S8 dcKroer,; chest necative; abdoiiwn very sen- 
•sitivc to palpation over entire leoRtp of colon. Procto- 
.siflmoldoscopy; Hypertonic anus: rectal .spasm: mucoid 
mucosa of the rceum and lower .siimioiri. r.aI)or3tory 
findings: ]. Complete blood count: Mild .secondary hypo- 
chromic, normocytic anemia. 2. Urinnly.sis; slifiht traces 
of .albumin. .3. StooD; noflativc for ova and parasites. 

•4. Stools — nc;;alive for dy.scntcry orRani.sm.s. .5. Barium 
oncin:'.: organically negative; marked spa.sUcily through- 
out. C. Gastro-intestina! x-ray series: c.sscn<ial!y nega- 
tive. 7. Gastric analysis: euchlorhydrla, 8. Cholecys- 
tography: negative. Diatmosis: Neurogenic colitis. 
Treatment: Tom.nto pom.ace one tabiespoonful cycry 
three hours, Pbenobarbital one-half grain four timc.s 
daily. Bland diet. Ambidutoo'- Progre.ss: ndief of diar- 
rhea and .abdominal distress in 24 hours. Trcalmcnt 
maintainod for two weeks and then stoppcrl. No recur- 
rence of symptoms after six months. 

Case Vm, M. G.. Gl, mala. 7-24-43. History: IJianrhe.a 
of three days' duration, five days following anterior cor- 
onary occlusion with characteristic cardiac syndrome. 
Patient confined to bed and veiy ill. Five to six stools 
(wateiy) daily, extremely exhausting. Old gallbladder 
disease history. Pliy.sfcal examination: Temperature 99.C. 
Pulsa rate 90. Caridac status; sinus arrhythmia, presys- 
tolic apical murmur, and moderate enlargement of left 
ventricular border. Occasional fine crepitant rales at 
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both pulmcm.-iry ba.scs. Iteetal cxamin.aiion was negative 
Ijaboratory findings: 1. Klcctrocardio,-rrapwrSgS 
t anterior artery occlusion. 2. Rapid hsLl 

.tdimcntation rate. 3. Moderate loucocytosis of blood 
, count. J4,800. 4. Unn.dy.sis ~ negative. 5. Stools neS 
Min for ova and parasites. G, .Sloobi negative to routine 
culture. Dl.ignosls; Coronary artery occlusion (anterior)- 
old gallbladder tlhenrc (chronic calcalou.s cholecystitis)- 
reflex diarrhea. Treatment; Tomato jximace. One taWe- 
.sprxJnfiil after each bo-.vel movement; bed rest; liquid 
diet; pap.'i-,-crine one grain three times daily orally, 
rroercss-. Diarrhea controlfcd on .second day; when to- 
mato iwm.-iee v.-lllKlniwn on fourth day, diarrhea prompt- 
ly recurred. Mninlaincil on tomato pomace for three 
week.-! and tomato pomace withdrawn. No diarrheal re- 
currence. fP/itienl expired eight months later of recur- 
rent coronary o: cUi.sion.) 

f^aoe rm, A. G„ .79, femaie, 2-9-42, Jlhlory; Diarrhea 
of intermilfcnt nature, la.sting several weeks at a time, 
two to tlirev times yearly for .several jmars, associated 
with lower abdominal pains. Stools average six to ten 
dailt- during altacb.c. Physical cxamlnatton; Temperature 
97.4 degrcc-s; pul.se rate C8, Abdomen: verj- p.ainfui to 
j>alp;ition over tlie sigmoid colon area with local involun- 
taty mii.scle guarding of the left lower abdominis rectus 
f«ii;:c!-.». rroctoslffmoldoscopy: Exce.ssive tnusclc spasm 
and conge.stion in the rectum not permitting examination 
of tile (ligmoid cckm. IjiNratoo' findings: Complete blood 
count — ncg.ative. 2. Urin.-il.vi;!.s — negative, 3. Blood 
Wa.siertnnn — noipitivc. 4. Stools were negative for ova 
and par.asito.s. 5. .Stools were negnlive for cultures re 
dy.sentery organi.sm.'. C. Barium enema; Multiple diver- 
ticulne of the descending colon and sigmoid colon, with 
marked spasrri and irritability of the .sigmoid colon. 7. 
Cliolecjxtography.- noj'nlive. B. Upi>cr gastro-intcstinal 
x-r.ay .scries; negative. Biagnosts; Diverticulitis coli. 
Tre.almenf. Tomato jximace one tabiespoonful cverj- tvs-o 
hour.s for one d.iy, and four times daily themafter; dis- 
ccnlinuat'on of previously used tincture of belladonna 
tiiid paregoric (whicii luid not been efTcctive). Progress; 
Ce.s.salion of diarrhea within 24 hours with no.mnal bowel 
movements tiieivatter. Discontinuation of tomato pomace 
In two wccU.s. Mo recurrence for three months. 

Case JX, E. G., 33, female, 3-5-43. History: Diarrhea 
of one montii'.s constant duration, with passage of blood 
and mueopii.s severe abdominal pains, loss in weight. 
Previoii.sly similar attacks occurred one to two limes 
yearly, lasting from two to three months and diagnosed 
as ‘‘ulcerative colitis." Phystcat examination: Temper- 
.-iture 9B.8 degTe-x;. Pulse rate 92. Abdomen: marked 
tcndcnioss throughout tlie entire .abdomen. Proctosig- 
moidoscopy; Superficial mucosal erosions throughout 
recta! and lower sigmoid mucosa; scattered areas of gobs 
of mucus. L.-iboralory findings: 1. Complete blood count 
— ncg:ttivc. 2. Urinnly.sis — negative. 3. Biood IVasser- 
man; negative. 4. Stools neg.ntive for ova and parasites. 

5. Stools negalivo for cultures re dysentery organisms. 

C. Stools negative for Bargen’s diplostrcptococcus. 7. 
Barium enema: characteristic findings of non-specific ul- 
cerative colitis. 8. Cholecystography: impairment of gall- 
bladder function. 9. Upper gnstro-intestinal x-ray series 

negative. Diagnosis: Idiopathic ulcerative colitis. 

Treatment: Tom.-tto pomace, one tablespoonful every two 
hours for one day, then four times daily thereafter. Sup- 
portive ther.-ipy of sulfasu.xadino, s-itamins orally and 
part:nterally, phenobnrbital and atropine sulfate, bland 
diet. Progress: Dianhca controlled within 24 hours, with 
formation of soft stools daily, persisting in blood and 
mucopus content for one month. Pain moderately con- 
trolled. Tomato pomace continued for one month before 
discontinuation of all therapy concomitant wiUi disap- 
pearance of symptoms. 
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Experiences in Non-Specific Diarrheal Conditions in the European 

Theater of Operations 

By 

MAJOR WILLIAM J. HANES, M. C. 

DEVON, PA. 


# 

A ETiiOEGH t\ie numbcT ol admissions to Army hos- 
pitals due to diarrhea is not so high, it lias been a 
great source of morbidity among tlie fighting and ser- 
vice troops in the European Theater of Operations, 
tlius impairing their efficiency. The "GI’s,” as tlic en- 
listed men have named this condition, is a symptom- 
comp]e.x for whicli most patients are treated in the unit 
dispeu-sary. It is only the persistent and recurring 
cases or those associated with a violent onset or with 
some other condition that ever reach a general hospital, 
wiiere this investigation was conducted. Although the 
cause of some cases of diarrhea is eventually traceable 
to a bacterial or parasitic infection, the cause for the 
maj'ority of cases is never discovered. 

This non-specific diarrhea, often accompanied by 
nausea and vomiting, is a condition seen not onl}' in the 
Army, but. as Rcimann and his associates (1) point 
out, is wide.spread and often epidemic in proportion 
occurring in schools, barracks, ho.spitals and hotels. It 
is often spoken of loosely as “intestinal flu’’ or “intes- 
tinal grippe,’’ “acute infectious gastroenteritis,’’ “sea- 
sonal gastroenteritis,’’ etc. In his article Reimann does 
not make reference to the more persistent cases of diar- 
rhea also encountered in this survey, but his description 
of the acute cases closely resembles- that of the acute 
cases seen here. 

In the paper the subject of diarrhea will be discussed 
under the following headings ; 1 ) Unit Diarrheal Sur- 
vey, 2) Clinical Investigation of Diarrhea, 3) Gastric 
Analysis Findings in Normal and Diarrheal States, and 
4) Therapv in Non-Specific Diarrhea. 

UNIT DIARRHEAL SURVEY 

A questionnaire survey was conducted among per- 
sonnel of a U. S. General Hospital (573 officers, nurses 
and enlisted men) with reference to the incidence of 
diarrhea and associated indigestion, the geograpln’cal 
incidence, the frequency of attacks, the duration of the 
episodes, and the possible relationship of diet to its 
etiolog)-. It is realized that all types of diarrhea are of 
necessity included here and that, like all such surveys, 
the variable factors of individuals’ reports — veracity, 
suggestability and mentality — must be taken into con- 
sideration. However, as the individuals concerned were 
in a medical unit, the responses to the questionnaire 
would be as accurate as could possibly be obtained. 

It is to be noted (Table I) that 54% of the entire 
unit had diarrhea and 19% had indigestion without 

Submitted October 17, 1945. 

■'This clinical researeb was done under field conditions in 1944 and 
1945 at the Second General Hospital in France. 


Table I 


hiciJcticc of 'Diarrhea and Indigestion in Unit Personnel 
Since Being in the Army 



Total 

Diarrhea 

IndiRcstlon 

No Diarrlic.! 
or Indigestion 

Officers 

49 

20 (40%) 

II (22%) 

18 (38%) 

Nurses 

SS 

57 (64%) 

IS (267c) 

13 (20%) 

Enlisted 

Personnel 

436 

235 (54%) 

SI (19%) 

120 (27%) 

Total 

573 

512 (547c) 

IIQ (19%) 

151 (27%) 


diarrhea since joining the Army; thus only 27% had 
no gastro-intestinal symptoms during that period. This 
illustrates an extremely high morbidity rate in individ- 
uals supposedly in a healthy age group (20-40). In 
the group with no gastro-intestinal complaints were 
most of the individuals used as controls referred to 
later in the paper. 

As to gcograjihical incidence (Table II), it is to be 
Table II 

Geographical Incidence of Diarrhea 

Enlisted Officers 




Total 

Personnel 

& Nurses 

Individuals Having: 

Diarr- 

61 (19%) 

53 

(22%) 

8 (10%) 

heal Episodes in 

United 





States (Variable Time Per- 





iod) 






Individuals Having 

Diarr- 

169 (54%) 

124 

(32%) 

45 (587o) 

heal Episodes in 

United 

(Av. 7 per mo.) 




Kingdom (24 Month Per- 





iod) 






Individuals Having 

Diarr- 

277 (89%) 

206 

(87%) 

71 (91%) 


heal Episodes in France (6 (Av. 46 per mo.) 

Month Period ) ' 

noted that of those having diarrhea, whereas only 19% 
had diarrheal episodes in the United States, in compari- 
son 5-1% had diarrhea in the United Kingdom and 89% 
in France. This illustrates statistically that the majority 
of individuals had their diarrheal episodes overseas. It 
is likewise of interest that in a comparison of the num- 
ber of persons having diarrhea in the United Kingdom 
and in France, there n-as almost seven times as much 
diarrhea in the latter location compared to the former 
in a similar period of time. In accordance with this fact, 
there were ap])roximately five times as many hospital 
admissions in France in this hospital due to unexplained 
gastro-intestinal upsets as compared to a like period 
of time in the United Kingdom. This is interesting in 
view of the fact that Army Field Ration “B,” “C,’’ 
“K,” “K-10 in 1” and “D” were first used in the ETO 
on a large scale in France. 

In investigating the frequency and duration of diar- 
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rho.'ii attacks i» a 6 incnitlis’ pcriml in lO-aiico ri'.Uit.r. 
Jll), the hiilowiiifr data were r.tilru'iK-(f ; U was imtctl 


Tadu in 


fmiiiaii-y of Oiitrr/vd l:l-ho,h'i h Frafict 
(6 hlniilh Ptrhr!) 


Oi'irrJiMl 


or Vertoicnt 


N'um(>ct of Tmsl Dixf- 



1A5 

i>5 

T«’0 !'pHot5r< 


no 


>4 

lo: 


10 

40 

1 ivc 


so 

Sis, 

? 


Otyr 5is /.pniiiJcf 

10 

#.o 




n'i 

4' 


. ,1' 


■4 V.- 


that h.-ul niily attarK. whereas 51 iiad rt- 
curroice.s, •}'<' bavins:; it (' tiine^ nr innw. 'Hms it inav 
bc as‘.unu'(i t!ia{ over linK <>i’ iliov*. ■who lunr a leii'k-ncv 
to fhi.^ coiiditinir, tjfi it often, wliereas 27't r>f the 
unit never have lieen Iiotberid. thus ii!si7t rating; tl\e (:«•- 
tor <if individustl .‘-nBceiitihility. ft i' iiiterevtist" n. laite 
that there were nniydsly 550 attack-, in Ihk titie itttit 


(htritii; a f> niottihr,* jieriod. oticis ayain (leniots^tralin" il<; 
(srevalence. It was ohservc'l tb.at the ilttralioti of the 
attacks was four days or los in K/O of tlte individual* 
sttidicif, vvirereas in l.Ve- the syinptosii'' jn'r-isted frmn 
four days to over fottr sveaks. As to freaintem of these 
v.arious attacks, 585' were self-treated. .125^ were t./i 
Htck-cnll or in ([tiartersv and only 1(1!' were hi.njtitalircd. 

It was found iliat fi.55'- of those v/ttb diarrhea had 
:icc«mi«iuyinc: syniiitoins of indit'cstion r’r,\ni,K lY). 


T.Miir. IV 


GitstrO’lntesiinal Syrtploitis {liuliy^eilton ) in Prancr 

IniiiKr'Uon 

isr ((O';:, of 

Itiirfhnl riciftttt) 

InJiKci^it'n v'lthnut OlirrSf* 

— 110 



3*? ritioiti 

110 t’lticnn 

Cumplaifrcil oi 

•tf!)) Uijrthfi 

wiihout J>i3rrl>fj 

J. Stmpic?} Cr^mp* 

u: fsiv; ) 

57 (5I9-) 

2, I’scMii Gj* 

Io< {IS'/r) 

*2 u«v; ) 


117 

*7 (429.) 

4. An«»rfsii 

157 iSS'". ) 

52 (-<79 ) 

5, jftcr 

lOK (.<s9 j 

•«1 (579-) 


As hcretrtforc mentioned ld5r of the entire nnil liatJ 
ituHj'Cstion with no associated diarrhea, 'riicir syinjt- 
toms arc listetl alont; with the i>ercentaf:e of patients 
cornplainintr i>f each symptom 

CLiXICAL IKVFSrir.AriOX OF VlAHlUir.A 
1. Method of Case Study. In this study an attempt 
was made to ctirrelalc the symptomatology, pliysic.al 
finding.* and laboratory results with gastric dysfunction 
r.athcr than e.vplain the fmdings on the basis of an in- 
fection or fnflamniat ion. Thus 59 cnsc.s of acute and 
chronic gastrogenic diarrhea.* as well as 10 cases of 
chronic j).sychogenic diarrhea were thoroughly studied 
am! followed, and art attempt was nrade to ajrprarsc 
the findings. The majority of the cases were hospiial- 
tr.cd, altlrough some of the acute cases were treated as 
out-patients. In each case analyzed a cotn])!cte^ history 
was taken and a tliorotrgh physical e.vaminattoti was 
done. l-al)Oratory work cortsrsted of blood studies 


(K.S.R ..Jfeinoglol.in jHrrccnt.agc. W.H.c. and iMcr- 
cntralj, nrmaly.sis .n,jd .siool e.vamirratton for ova twra 
■sitts and enteric pathogen.*, fkastric analv.-is was iw 
formed m each ca.se, and fi, 20 cases tlris'w.a.s rtpcatcfl 
folimvmg therapy. It was iini«,s.sil,lc to do am- vim* 
Miidies m an altcm].t to r„k out that jKcssil.le ctiolicdc 
agent. Wlietiever tjosM'hle. and more csj.eciallv in all 
chn.iiir hosjdtaltzed cases, patient,* were instructed to 
keep a wrirten di.iry with special reference to the tiutn- 
her ami character of tircir ianvel movement.s. the pie*- 
<;nce or absence of alMlonrinai cramp,.-, tneallime an- 
orexia ami riansca and the effect of ihcrajry instituted. 
Tiic.-se diaries rvere clicrkcd daily liy the investigator. 


2. C'liuieal f'iitdiuas. 

(a) .'l/ute Castrnrjeaie Diarrhea (21 eases). 

(1 ) Typical Ca.w Report — Si year old -oldier 
svitii m„nth- itt service, of which 32 months were 
spent nvcr.-cas in IvnglamI and hVance. .Military ifccv- 
patiorr — hospital electrician. Xo previous history of 
gastro-iittestinal complaints in U. 8., although he had 
ortc previous similar attack in the U, K. and another 
two rtKiritlis .'(go in f'Vaiice, Premonitory symptom.c 
For wc<-k jirior to acute onset patient !ta<l noted slight 
nausea and mealtime anorexia. Onset: Patient was 
awaketttnl from sound slcc[) at 0200 hours with rather 
severe alKlominal cniinp,*. nati-sea, .and vv.atery diarrhea 
(4 brownish liijuid stools), 'riiis was associated with 
loss of appetite. He exiH'rienced no chill.* or fever. He 
reported oti sick call 7 hour.* after on.*et of rliarrhea. 
Dietary situation: I'atient has .always had a fat ituol- 
ernnre l>ut oiwcialty since Itcing in the .Army. At the 
time of this niittck entire unit had hrtu) ivaiing field 
ratiott 'T'/' with all food.* rlehydraterl or caniitti, and 
»-antied hntter was Itcing used on bread and in cmikang. 
Patient noted an intolerniicc. e.spccinlly for ])ork and 
fatly beef, which were I'roniinent in tire diet. At this 
time it might lie nf>tct] there was an inertase in the 
diarrhert rate among detachment jicr~onnel. Physical 
e.rait(ii!,Tfio/i: The only jxc'itive frmlings were 1) cx- 
aggcraleri peristalsis and 2 1 alrloininal rlisteuliou. 
TPK normal. Laharatory studies: I ) Blood-W .B.C. 
75(X), with 769' 8cg.*. 23'' Lymidiocytcs. and 19 
Ko.sinopltiles; Hemoglobin 1039; F-^.K. nomtal; 2) 
Unnalysis -- negative and -1) 8t(«)l — negative for 
pathogens, ova ntid jjarnsites. 4 ) Gn.*iric analysis : 



Free 

Total 

ra.*tinr 

8" 

32' 

After alcohol 

0' 

12-' 

After histamine 

0 = 

8' 


Note: Test was done 7 houi^ after onset of diarrhea. 


(2) Discussion of I'indiiujs: TItese 21 cases were 
niostlv from hospital detachment personnel and scnace 
troops -served hy this hosjdtal, there being no comlrat 
troops studied or treated for such a mild complaint. 
Age limit varied from 21-40, Average duration ot 
symptoms prior to seeking medical advice was 1-2 day.*. 
Symptoms consisted of acme onset of diarrhea. aMom- 
in'al cramps and anorexia; in the majority of cases 
there was nausea but only a few experienced vomiting. 
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Practically all the cases had. premonitory symptoms 
consisting of excess gas, Iielching and fullness after 
meals. The only phj’sical lindings of significance were 
exaggerated peristalsis and ahdominal tenderness lo- 
calized to the colon. Fever was uniformly ahsent. 
Blood, urine and stool examinations were routinely 
negative. Gastric analysis findings will he discussed 
later. 

(h) Persistent and Rccurriny Gastric Diarrhea (3S 

eases). 

(1) Typical Case Report: Combat infantryman 
age 25 with 10 months service, of which 2j.j months 
were spent overseas in France. No previous gastro- 
intestinal complaints in U. S. Premonitory symptoms: 
Prior to onset of illness soldier noted excess gas, belch- 
ing and flatus as well as a fullness in the epigastrium 
after meals. Onset: Acute onset of symptoms began 
o weeks after arrival in France. He was awakened sud- 
denly from sleep with severe .abdominal cramps, nau- 
sea, and vomiting, and profuse diarrhea (8-10 watery- 
brown movements). There were no fever or chills with 
the acute onset of this condition. Although extremely 
hungry between meals he noted a marked mealtime 
anore.xia when food ajijieared before him. Diarrhea 
settled down to 6-S watery-soft movements daily wliich 
were somewhat characteristic in that patient had a 
markedly ex.nggcrated gastro-colic reflex resulting in a 
ixjwel movement in a matter of minutes after eating. 
Likewise he had an associated urgency of urination and 
rectal tenesmus resulting in voiding and defecating 
.simultaneously, lie noticed undigested food particles 
in hi.s stool. Diarrhea jicrsisted this way for 7 weeks 
during which time he became easily exhausted, re.stlc.ss, 
nervous and lost all ambition. All treatment-diet, sulfa- 
guanidine, paregoric and bismuth proved to no avail, 
lie lost 40 pounds during this time. Dietary situation: 
Patient stated he always had a f.'U intolerance but 
more so since his illness. Since being overseas he was 
first on “10 in 1 K" rations and later on field ration 
“B.” Physical c.vamination: 'J'he only positive findings 
were 1) obvious weight loss, 2) exaggerated pcristalsi.s, 
3) abdominal distention, 4) marked tenderness along 
the entire colon, e.specially at the flexure points and 5) 
TPR normal during hospitalization. Lalnmiiory studies: 
1) Blood-W.B.C. 5400 with 47% Segs, 43% Ljanpho- 
cytes, 2% Monos and 87'' Stabs. Hcmogloliin 106%, 
E.S.R. norm.al, 2) urinalysis — negative, 3) stool 
negative for p.athogens, ova and jiarasites, 4) Sig- 
moidoscopic examination — negative, and 6) gastric 


analysis : 

Free 

Total 

Free 

Tot.-il 

Fasting 

1 hour after 

0° 

8° Fasting* 

O'* 

27“ 

Histamine 

2 hours after 

25” 

50” After alcohol 
Histamine 

0° 

8“ 

Histamine 

0° 

8° unavailable 




‘Note. Repeat gastric analysis 10 days aft\ 3 r treatment 
with Dilute HCl. 

(2) Discussion of findings: These 38 cases rep- 
resented almost all the branches of service overseas 


cquttlly divided between combat and non-combat troops. 
Age limit varied from 18-45. Average duration of 
.st’inptoms when seen by this investigator was 8-10 
week.s. The clinical picture was rather tyjiical consist- 
ing of acute onset of abdominal cramps, profuse diar- 
rhea (8- 10 liquid brown movements), nausea and vom- 
iting ustially preceded by a week of premonitory symp- 
toms — excess gas, belching, and fullness after meals. 
The diarrhea then became persistent — 6-S watery- 
soft foul smelling bowel movements daily character- 
istically occurring post-prandial ly. Attention is called 
to the associated urgency of urination and rectal tenes- 
mus resulting in simultaneous voiding and defecation. 
The diarrhea seemed to be most common in the early 
morning when the patient first became active. Stools 
contained undigested food particles. These diarrheal 
symptoms are not characteristic of this tj'pe of diarrhea 
only, but when present arc merely indicative of chron- 
ically disturbed and hyperactive gastro-intestiiual physi- 
ologj' from whatever cause it may be — infestation, 
chronic infection, deficiency states, etc. Associated 
symptoms encountered were weight loss (average of 
15 pounds in all cases studied), exhaustion, hunger be- 
tween meals, mealtime anore.xia, and fat intolerance. 
'J'he only jiositive physical findings were 1 ) weight loss, 
2) exaggerated jicristalsis, 3) borborygmus, 4) ab- 
dominal distention and 5) localized abdominal tender- 
ness along the entire colon. TPR was consistently nor- 
mal. Stool and urine examinations were consistently 
negative. Blood studies likewise were negative except 
for a persistently seen eosinophile count averaging 
2-3% which may or may not be of significance. In one 
case a sigmoidoscojiic examination was performed dur- 
ing- the acute phase of the diarrhea and the mucosa re- 
sembled that seen in acute ulcerative colitis. In those 
in which gastro-intcstinal x-ray series, barium enema 
studies and procto.scopy were done, all were reported 
negative. Unfortunately, no gastro-scopic studies were 
done in these cases because the equipment was not 
available. It is hoped that this can be done to ascertain 
if there is any acute or subacute gastritis present in 
these cases which might be related and responsible for 
the gastrogcnic etiology of this condition. 

(c) Persistent and Recurring Psychogenic Diar- 
hea (10 cases). 


(1) Typical Case Report: Comliat infantryman, 
age 22, with 2 years’ service, 5 months of which have 
been overseas. 'Pwo previous prolonged ho.spitalization 
lienods since arriving in France in October, 1944 for 
the s.anie complaints. No previous history of gastro- 
intestinal conijilaints in U. S. Premonitory sxmptoms: 
None prior to original acute onset but between diarrheal 
cpi.sodes he experienced fullness in abdomen and excess 
gas. Onset: Patient was well until October 24, 10 
d.ays after arrival in P'rance, when he suddenly devcl- 
ojied severe abdominal cramps, nausea, vomiting and 
watery diarrhea (10-12 bowel movements). He was 
evacuated to the aid station and to an evacuation hos- 
pital where his symptoms subsided on light diet, pare- 
goric and sulfaguanidine. However, iinmediately on 
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retanmitr to tlni line lie develujieil persistent diarrhea 
and recurring vomiting episodes, esiieeiallv •‘when the 
«omg ,got tongii,- 'fhe <iiarr},en in the el'ironic phase 
was ehararteristic — J) jKist-prandial dne to the exag- 
ilcniUHi f^rii-tru-colic reflex, 2) couiciflent urination ant! 
tlcfer.ition <luc to tirgciicj' of urinaticin and rcelal tenes. 
mus, 3) diarrhea ocetirrcd mosi frequently in the morn- 
ing and -1) undigested fooii was seen in tlie stool. Al- 
though alway.s hungry, patient complains of mealtime 
anorexia, lie also noted weakness, exliauslton, and 
nervousness to he present along with slight weight loss, 
these asHiK'iated .symptoms lieing iticreasingiy manifest 
as hi.s rliarrhca persisted, ih'ditry rchilunuhip: .^eute 
onset developed after e,x|>o.surc to “C" and ’*10 in I K’* 
ration for 10 flays, lie note<l a mild fat intolerance and 
was imahle to eat cuimeel hnitcr. /Oiy.find c.Vfiiiiii.Mthin,- 
'I'lic only positive fimlings were 1 ) exaggerated peri- 
stalsis. 2) tenderness along the entire colon hm esiaie- 
ially the ascending rmd fU-scending pottifiiis and 3) the 
fact that he was a very’ nervous and apjirchcn-ive in- 
flividnal. Xcurufsyfhijtrit' al'I'rtn’sdl l‘y 
Constitutional ji,'-yclKij>atliic state with emotional itwta- 
liility and inadcfinate personality. K'ecommeiid limited 
assignment. Lnhorolory fmtlinr/s: 1 ) I’dimd W.It.C. 
l.ISfX), 7.s5'c .'seg.s, l.yrnphs. 2o Ivoin. M.S.K. 

nrjrmal. 2) urinalysis negative, stool negative 
for ova, parasites and pathogens, d) gastric .analyMs; 



Free 

Total 

Free 

Total 


Before HCl 

After HCl 

Ffisting 

10" 

35' 

O' 

15' 

After nleohol 

S’ 

25° 

0* 

20' 

After Histamine 
) 15.M.R. jilus 9G . 

35'- 

75" 




(2) Discusiion of I'huUncis: It was felt to he 
significant that, with the t-xeeption of one individual, 
all the ten eases studied were eomlcu infanirymen. 'fhis 
soldier gave .a history of recurring attacks of ‘'colitis” 
in civilian life. Age limit varie<l frfiin l'd-.>l. -ANcrage 
fhmitinn of symptoms when .<eeu hy this investigator 
was 5-f» weeks. The clinical picture iu these cases 
closely resemhied tiiat seen in clinmic gastrogenic diar- 
rhea. once, again indicating a flisturhancc of normal 
gaslro-intcslinn! phy.siology. In tliesC rases tlie etiology 
w:ts on a psychogenic basis since all of tiiese patients fin 
consnltation with a psychiatrist were proven to lie ca.-^es 
of jisvchoneurosis with anxiety slate ( Coinhat lexli.aus- 
tiott) or constitutioiud psychopathic state, and tlicir 
.symptoms were felt to he merely manifestations of 
their psychiatric conditions. Urine and stwd examina- 
tions were consistently negative. Kxctpi for ati aver- 
age co.sinophile anmt of -f-a/r, all hlood ^tudios were 
likewise within normal limius. In several of these 
cases, gastro-inte.slinal x-ray series, Harium enema 
studies and jiroctoscopy were performed and all reports 
were eonsisiently negative. 

GASTRIC ANALYSIS FINDINGS IN NORMAL 
AND DIARRHEAL STATES 
1. Method Ilmployed: Using a Levin ttilie intranas- 
allv, the fasting specimen was wdthflrawn, following 
which 50 cc. of ethyl alcohol was instilled a.s a test 


int. I At tlic end t.f raie hour a .cecntid specimen was 
vMlhdrnwn. U'hen available. 0.25 mg. of IJisian,,-,,; 
phosphate w.a.s injected hypoilermically and one-haU 
liottr later a thirrl siiceinien wa.s renioved. 

Z ^ /,v.W/^.. u h iwimed om i„ 

ni' -t htamiarfl (e.^'{l)o^k^ <„, the stiliject that wliatcver 
the regulatory niecliamsm of giislrk secretion mav Ikt. 
the fact remains tluu the acidity of gastric contents 
vanes wnlely m dilTerenf individuals and in the same 
individual at diEereni time.s. covering practicallv the 
entire range m' concentration tlicoreticnlly pjssihle. 
1 hey agree, however, that .VP of normal males (age 
20-20) sliow ail absolute aimcidity, and that a dcfidcnry 
of IIU! f.cetir.s in ap]>roximatcly lO-lSfr of the genera! 
/x/pulatiofi. Although normal vafue.s vary in even the 
.standnnl te-xtlxioks, the following were used as criteria 
in this stiidv; 


N'ortiial — 2(1' - TO' ) 

Itypoacbllty — k-S;- than 20“ ) 20-40 age limit 

Hjiicntrlility — greater than 70" ) 

Anacltldy 

IJasal Anaciciit}' — No tree HCl in fasting sjiecimen 

Relative Anaeiitity — No free HCl in fasting and test 
meat specimen 

Absolute Anacidity — No free- itCI in fasting, test meal 
.S|>ecimen. or .after in;cction of Histamine 

.1. {.outrotn ( 1 Aiu.r. V): Ga.<tric analyses without 
tile ii.'c of ili-taminc ( tmavailable) were jierfornied on 
2'? niftlical corjisuicn niirl jiatieiils wlio on que.stioning 
.'t.ated dity had never had any gastro-intcstinal com- 
plaints at any time in tlie .Anny. It is to lie noted lint 
these .soldiers have for tlie most part been on a similar 
diet to those Laving dhrrhea since being in I'miice. The 
.avenige free HCl in the fasting .sjiedmen of these con- 
trols was 2fi‘ and in the s]»ccinien after alcidiol test 
mc.'d w.a^ 2.L. 1‘ivc c.a.«e.s of the 24 Lad a ka.sic anacid- 
ity, alllifutgli 2 of these had bile present in the first 
siiecimeii whicli some nntlior.s claim contaminates the 
sjiccimen. and were thus not indutied in the nlxive 
average. In none of the 24 cases was there demon- 
strated a relative anacidity. Using the aliove standard 
it was felt that in the fasting .sjiecimen or with alcohol 
test meal. f> of the cases (3.Lt-) revealed a Inqmcidity 
wherea.s the remaining 16 eases (677f) were within 
iioniial limits. An interesting jwint which is felt to 
lie .signific.ant is that in one control case, having never 
had gastro-intestinal complaints jircviously, 5 weeks 
later entered the hosjiitnl with a tyjiical episode of 
.acute gnstrogeiiic diarrhc.a with nausea and vomiting. 
He had shown a hyjioacid response when tested as a 
control (lO" in bxstiiig .ipccimeu .and 12' after alcohol) 
and with his illness his gastric analysis revealetl a rela- 
tive anacidity with only a 12” response following Hista- 
mine injection. 

4. Diarrheal Slates: 

(a) j-leute Gasirogntic Diarrhea (21 cases): Gas- 
tric analyses were jierfornied on 21 cases of acute 
diarrhea ’(Tabi.k V). It was noted tlie average free 
irCi in the fasting .sjiecimens was 10° and in the spea- 
nieti after alcohol test meal was 14°; however, there. 
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was a normal response in 16 cases studied after the use 
of Histamine, averaging 33°. Analyzing these cases 
from another point of view, 10 of the 21 cases (50%) 
showed a basic anacidity, 7 of the 21 cases (33%) 
showed a relative anacidity, and 3 of the 16 cases 
(18%) in which Histamine was used showed an abso- 
lute anacidity. In the fasting specimen, or upon re- 
sponse to test meal, 13 of the 21 cases (62%) showed 
Iniioacidity or anacidity, whereas, 8 of the 21 cases 
(38%) showed normal gastric analysis findings. 12 of 
the 16 cases (75%), when Histamine was used, demon- 
strated a latent normal acidity, showing that acid is 
present although probably temporarily dejiressed for 
some reason. It is interesting to note, in relation to the 
length of time gastric analysis was done after onset of 
diarrhea, that in 6 cases examined less than 24 hours 
after onset of symptoms the average free HCl in fast- 
ing specimen was 5°. after alcohol test meal 4°, and 
after Histamine 8°; whereas in 15 cases examined 
from 24 hours up to 7-10 days after onset of diarrhea 


(27%) an absolute anacidity. In the fasting specimen 
or uiion rcsjionse to alcohol test meal, 29 of the 34 
cases (86%) showed an anacidit}’ or h 3 'poacidit 3 ’, and 
in 5 of the 34 cases (14%) there were normal gastric 
anal 3 'sis findings. With Histamine 8 of the 18 cases 
(44%) illustrated a normal HCl response, again indi- 
cating the acid is present but depressed temporarily. 

(c) Persistent and Recurring Psychogenic Diar- 
rhea (10 cases): Gastric analyses were performed on 
10 cases of persistent and recurring cases of diarrhea 
and the findings tabulated in Tabee V. It will be noted 
that the average free HCl in the fasting specimen was 
13°, in the specimen after alcohol test meal 15° and 
after Histamine 36° (6 cases). Analyzing these find- 
ings from another point of view it will be seen that in 
only 2 of the 10 cases (207o) was there a basic anacid- 
it 3 ’, in onl 3 '' 1 of the 10 cases (10%) was there a rela- 
tive anacidit 3 ’, and in only 1 of the 10 cases (10%) 
was there an absolute anacidit 3 '. In the fasting speci- 
men or upon response to alcohol test meal 7 of the 10 


Table V 


Comparalii'c Gits/ric Analysis Findings in Controls and Diarrheal States 


Gastric Analysis Findings 

Acute Gastro- 
Controls genic Diarrhea 
<24 Cases) (21 Cases) 

Chronic Gastro- 
genic Diarrhea 
(JS Cases) 

Clironic Psycho- 
genic Diarrhea 
(10 Cases) 

Chronic Specific 
Diarrhea 
(6 Cases) 

Norma!* 

67% 

38%, 

14%, 

30% 

100% 

Hypoacidity or Anacidity* 

13% 

62% 

86%, 

70%, 

0% 

0%, 

Hyperacidity* 

0% 

0% 

0%, 

0% 

Total 

100% 

100%o 

100%, 

100% 

100%, 

Hittiinihie Response 

Normal 


7Sfo 

44% 

66%o 

100% 

Hypoacidity or Anacidity 

- 

25%, 16 

56%, 18 

17%, 6 

0%, 4 

Hyperacidity 

- 

0% Cases 

0% Cases 

17% Cases 

0% Cases 

Total 


100% 

100% 

100% 

100% 


1. Basic*" 

s7o 

50%, 

71%, 

20%, 

66% 

2. Relative** 

o7o 

33% 

53% 

10% 

0% 

5. Absolute** 

- 

18% (16 cases) 

27% (18 cases) 

10% (6 cases) 

0%, 

Average Fasting Specimen 

(HCI in dcRrees) 

26 

10 

3 

13 

9 

Average Specimen after Alcohol 

(HCI in degrees) 

23 

14 

7 (34 cases) 

15 

22 

Average Specimen after Histamine 

(HCl in degrees) 

- 

33 (16 cases) 

20 (18 cases) 

36 (6 cases) 

38 (4 cases) 


* Findings in fasting or tcsr-mcal specimens only, 

•* An individual could have a basic, relative and an absolute anacidity, thus explaining apparent percentage discrepancies. 


the average free HCl in fasting specimen was 12°, 
after alcohol test meal IS”, and after Histamine 38°. 
This might be interpreted as an attempt on the part of 
gastric physiology to return to normal spontaneously, 
as manifested by a more nonnal production of HCl. 

(b) Persistent and Recurring Gastrogenic Diar- 
rhea (38 cases): Gastric anah-ses were performed on 
38 cases of persistent and recurring cases of diarrhea, 
and the findings are tabulated in Table V. It will be 
noted that the average free HCl in fasting specimen 
was 3 , after alcohol test meal 7°, and after Histamine 
20 (18 cases). Anal 3 ’sis of these findings from an- 
other point of view discloses that 27 of the 38 cases 
(71%) revealed a basic anacidity, 18 of the 38 cases 
(53%) a relative anacidity, and 5 of the 18 cases 


cases (70%) showed an anacidit 3 ’ or hypoacidity and 
3 of the 10 cases (30%) revealed a normal response; 
however, 5 of the 6 cases (83%) with Histamine gave 
a normal or hyperacid response, once more showing the 
acid is present in these cases, although latent. 

(d) Chronic Specific Diarrhea (6 cases): Although 
no attempt w.as made to study specific diarrheas in re- 
lation to gastric analysis findings, there is presented for 
comparison the gastric findings in six cases of chronic 
afebrile diarrhea which, because of the disturbance of 
pstro-intestinal physiology, closely resembled the clin- 
ical picture of the chronic gastrogenic diarrheal cases 
in this series. There were 2 cases of hookworm infes- 
tation, one with roundworm infestation, 2 cases of 
chronic bacillar 3 ' d 3 'senter 3 '’ (Flexner t 3 'pe) and 1 case 
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of icliopatliic sprue studied. It will 1,e noted (Taiu r 
Y) that the average free HCI in the fa.sting specimen 
was J , in the specimen after alcohol test meal 2^° 
and after Histamine 38” (4 cases). Regarding anacid- 
it> in 4 of the 6 cases (66%) there was a basic anacid- 
ity ; however, none showed a relative or absolute an- 
acidit}'. In the fasting specimen or upon response to 
alcohol test meal, all cases showed a normal HCI re- 
sponse as did the 4 cases in which Histamine was used. 
The,se figures are presented merely for information and 
present insufiicient data on which ’to base any deduction 
or conclusion relative to differential diagnosis in chronic 
diarrhea. 

(e) Couiparisou of Gastric .-liiaiysis I-indinqs Prior 
to and After TUcrafy with Dilntc'HCl (TahI.k VI): 

Taiilk VI 

Comparison of Free HCI Findings (in Degrees) in Gastric 
Analysis Before and After Treatment 

GtnlToatnic Cues 

Before Treat meat After Treatment 



5 



"c 

■s 


o '5 

t: 


c 5 

o 5 

ts: 

o 

u 

1 

1 


■§ 5 

1 

v» 

o 

Q 

QK 

9# 

U. 

V. 

K. 


•C 

jZ 

h t 
£■ 

Case 2 

1 cc 

14 Days 

0 

IS 

None 

0 

0 

5 

Case 4 

1-4 cc 

9 Days 

0 

0 

None 

0 

0 

0 

Case 3 

] cc 

7 Days 

0 

0 

None 

0 

0 10 

Case 5* 

1 cc 

9 Days 

12 

0 

27 

0 

10 30 

Case 10 

1 cc 

7 Days 

9 

0 

None 

37 

14 None 

Case 12 

1 cc 

/ Days 

22 

23 

None 

0 

0 None 

Case 14 

1 cc 

7 Days 

0 

n 

None 

IS 

0 None 

Case 15 

1 cc 

9 Days 

0 

0 

None 

4 

36 None 

Case 16 

1 cc 

14 Days 

0 

0 

None 

0 

0 None 

Case 17 

1 cc 

6 Days 

0 

19 

None 

0 

1 3 None 

Case IS 

I cc 

7 Days 

8 

n 

None 

0 

15 None 

Case 19 

1 cc 

9 Days 

0 

5 

None 

0 

22 None 

Case 3 

IM cc 

7 Days 

0 

0 

None 

31 

0 47 

Case 26 

1-2 cc 

14 Days 

0 

0 

5 

0 

0 None 

Case 25 

2 cc 

7 Days 

D 

- 

25 

0 

0 Nozie 

Case 24 

I cc 

10 Days 

0 

0 

None 

s 

1 6 None 

Average in 

i6 Cases 


3 

6 

1 

19 

[3 cases) 

6 

8 18 
(5 Cases) 


Vsychogenic Cases 

Before T rent mens After T reatment 
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Cl. 

Ci. 
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<2 

Q 

Cit- 




u. 



Case 5 

1-2 cc 

12 Days 

10 

6 

35 

0 

0 

None 

Case 1 

1 cc 

7 Days 

12 

22 

None 

22 

6 

None 

Case 2 

I cc 

7 Days 

10 

16 

None 

20 

5 

None 

Case 3 

I cc 

7 Days 

17 

20 

None 

12 

37 

None 

Average in 

4 Cases 


12 

16 

35 

13 

12 

None 


Gastric aiialj'sis was performed on 16 cases of chronic 
gastfogenic diarrhea and 4 cases of chronic psycho- 
genic diarrhea prior to and after 7-10 da3's tlierapv' to 
determine the effect, if any, on the amount of HCI 
present in the gastric juice. As shown by Rose (2) 
in patients with achlorhj'dria, the customarj’ doses of 
1-2 cc. of dilute HCI produced no demonstrable change 
in pH or pepric activity and was not followed by arm 
recoverable free acid production. It required 4-8 cc. to 


OP Digestive Diseases Voewn, i; 

NuXtBEt 6 

produce recoverable free acid to change ther.H sia.as 
cantly and to affect peptic activity. As can ijseen ' 
^nsiiltiiig W Aty, i,ere wa/iio 

the free HCI findings following tlierajiy, whifh 
would in Itself account for the action of HCI when 
good therajieutic results were obtained. 

therapy in non-specific diarrhea 

I-iri fi T c In each case in which Dilute 

iiu (U.b.I .) was used it was employed in dosages of 
1-2 cc. in 30 cc. water with each meal for a period 
varying from 7-10 days. In some cases a placebo of 
lemon juice powder (2 gms. to 30 cc. water) was used 
prior to the addition of the acid so that these patients 
did not know when or if the acid was present, this 
being done to rule out any possible psychic effect of the 
remedy. In several resistant cases a dosage of 4 cc. in 
60 cc. water was used but it was felt no added benefit 
ivas obtained Iw the increased dosage. In several cases 
medication was given prior to meals with the same 
effect as that derived with meals. It is suggested that 
the dosage be gradually reduced (0.5 cc. each day) 
rather than suddenly stopjied. since diarrhea recurred 
in several cases when the latter was done. To keep 
other fnctor.s in therap,v to a minimum, all cases were 
treated on a regular diet and on an ambulatory status. 
In a few cases fat-free diets were tried, but no added 
benefit seemed to he derived from this so that plan was 
discarded, 

2. Results of Therapy: 

(a) Acute Gastrogcnic Diarrhea: Obviously, if 
nothing were done in the majority of these cases, diar- 
rhea would subside, and it was accordingly felt that no 
improvement in diarrhea in these cases could be attrib- 
uted to HCI. However. 17 of the 21 cases studied had 
premonitory symptoms of mild indigestion — fullness in 
abdomen after meals, e.xcess belching and flatus and 
abdominal cramps. These symptoms were uniformly 
relieved in all these acute cases, which outcome fits in 
with the known fact that this form of therapj' often 
relieves the vague gastro-intestinal complaints associ- 
ated with hj'poaddity. 

(b) Persistent and Recurring Gastrogcnic Diar- 
rhea: It is in these cases that the best results of therapy 
were noted as Tari.E VII discloses. 

(!) Diet, Hospital Rest and Placebo (Therapy 
Controls): In these cases the improvement was attrib- 
uted to the general rest obtained, which in itself stopped 
the z’icious circle present in these cases. This illustrates 
the fact that HCI is not required in all such cases; 
however, in the more resistant cases, it became evident 
that rest alone would not suffice; in these cases, there- 
fore, HCI was given to advantage (Diagram 1). 

(2) Diet, Hospital Rest and Placebo to zehich 
HCI seas added after 2-4 days: In these cases, as 
Taiiee VII reveals, there was no response to the place- 
bo alone, but when dilute HCI was added, 11 cases 
sliow'cd a dramatic response; in one case the response 
was fair, and in 3 cases there was either no response or 
the results obtained were felt to not be due to the medi- 
cation. In the failures on treatment, it was felt all 
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psychogenic factors were ruled out. The reason for 
the persistence of symptoms could not he ascertained. 

(3) Diet, Hospital Rest and HCl (Ho Placebo): 
In this group of cases HCl dilute was used in 1-2 cc. 
dosages in 30-60 cc. water. There was dramatic im- 


(c) Pcrsislcnt and Recurring Psychogenic Diar- 
rhea: Although the results in these cases have not 
been tabulated, it can be said that in every case there 
was no response to HCl therajiy. In 9 of the 10 cases, 
after psj'chiatric consultation, it was felt that these 


Table VH 

Therapy Employed and Restdfs in Chronic Gastrogenic Diarrhea 


Response to 


Effect on 


Effect on 
Associated 


Time of 


Patient Therap)- 

Treatment Employed in this Study 

Diarrhea 

Indigestion Response 

Case 11 

None 

Regular Diet — Hospital Rest — 

Improvement 

Improvement 

2 Days 



Placebo (7 Days) 




Case 22 

None 

Regular Diet — Hospital Rest — 

Improvement 

Improvcmenc 

t \\'eek. 



Placebo (7 Days) 




Ose 13 

None 

Regular Diet — Hospital Rest — 

Improvement 

Improvement 

2 Days 



Placebo (3 Days) 




Case 27 

None 

Liquid Soft Diet — Hospital Bod Rest 

Improvement 

Improvement 

1 Week 

Case 23 

None 

Soft Diet» Pat'Frce Diet — Placebo (7 Days) 

Improvement 

Improvement 

2 Days 

Case 12 

None 

Placebo for 2 Days — Regular Diet 

Improvement 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Da 5 -s 

Case 19 

None. 

Placebo for 2 Davs — Regular Diet 

None 

None 




Dilute HCl (9 Days) — Regular Diet 

Improvement 

Improvement 

2 Da)'s 

Case H 

None 

Placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 10 

None 

Placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

1 -2 Days 

Case 33 

None 

Placebo for 4 Days — Regular Diet 

None 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 2 

None 

Placebo for 2 Days — Regular Diet 

, None 

None 




Dilute H CUl^ Days) — Regular Diet 

Improvement 

Improvement 

5-7 Days 

Case 5 

None 

Placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 3 

None 

Placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (10 Days) — Regular Diet 

None 

None 


Case •} 

None 

Placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (10 Days) — Fat-Frec Diet 

None 

None 


Case 2S 

None 

placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (14 Days) — Fai-Frcc Diet 

None 

None 


Case 34 

None 

Placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 35 

None 

Placebo for 3 Days — Regular Diet 

None 

None 




Dilute HCl (9 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 3tf 

None 

placebo for 3 Days — Regular Diet 

None 

None 




Dilute HCl (9 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 37 

None 

placebo for 3 Days — Regular Diet 

None 

None 




Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 38 

None 

placebo for 2 Days — Regular Diet 

None 

None 




Dilute HCl (10 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 8 

None 

Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 9 

None 

Dilute HCl (14 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 15 Temporary 

Dilute HCl (9 Days) — Regular Diet 

Improvement 

Improvement 

1 Day 

Case Temporary 

Dilute HCl (10 Days) — Regular Diet 

Improvement 

Improvement 

Delayed 

Case 17 

None 

Dilute HCl (6 Days) — Regular Diet 

Improvement 

Improvement 

1 Day 

Case IS 

None 

Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 

Case 20 

None 

Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

1 Day 

Case 21 

None 

Dilute HCl (14 Da 3 's) — Regular Diet 

Improvement 

Improvcmenc 

1 Day 

Case 24 

None 

Dilute HCl (6 Days) — Regular Diet 

Improvement 

Improvement 

5 Days 

Case 25 

None 

Dilute HCl (10 Days) — Regular Diet 

Improvement 

Improvement 


Case 26 Temporary 

Dilute HCl (14 Days) — Regular Diet 

Improvement 

Improvement 


Case 29 

None 

Dilute HCl (7 Days) — ■ Regular Diet 

Improvement 

Improvement 


Case 51 

None 

Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 


Case 32 

None 

Dilute HCl (7 Days) — Regular Diet 

Improvement 

Improvement 

2 Days 


provement in 13 rases and a fair response in one case 
(Case 8) ; in the latter the response was delayed as the 
patient was edentulous in addition to having a relative 
anacidity, thus further interfering with normal diges- 
tion. 


patients should be reassigned to non-combat duty. 
\\'ithin a week after this decision was definitely estab- 
lished, improvement was noted. Thus one maj' say that 
gastro-intestinal balance was once again established af- 
ter the conflict had been removed. It might be added 
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in tJie persistent cases, as can be seen !)>• the above 
therapeutic results and the accompanying diagram 
(Diagram 1). The use of this remedy in the treatment 
of persistent diarrhea is not new; merely its application 
in these cases of persistent and recurring diarrhea oc- 
curring in France is presented. As this study iilustrates, 
since this common disorder miglit well be on the basis 
of gastric d\‘sfunction. rather than on an infectious or 
virus basis, then it is felt the use of this purely physio- 
logic remedy is warranted. It is felt that it is indicated 
in those persistent afebrile cases not helped by diet 
and hospital rest alone and in whom there is not an 
olndous psychogenic component. It was felt that the 
response can be attributed to the HCl, since there was 
no effect on the placebo medication, and a resjKjnse oc- 
curred within 24-48 hours after HCI was added. 

Improvement in these cases was manifested by ces- 
sation of diarrhea, abdominal cramps, l)orborygmus 
and nausea, as rvcll as a return of mealtime appetite. 
There wa.s an associated gain in weight and disajipear- 
ance of exhaustion and casr' fatigabilit)’. Plwsically 
there was noted, parallel with s 3 'niptomatic improve- 
ment, a subsidence of localized and generalized abdom- 
inal tenderness as well as abdominal distention. In 3 
cases the res])onse was delaj'ed for 3-5 days but this 
was unusual. In this series of chronic cases whose 
average duration of symptoms had been 8-10 weeks and, 
who had failed to respond to any ])revious medication, 
it was obserr'ed that if any improvement was to occur 
from this form of therapj- it would he manifested 
rather dramatically rvithin 48 hours; however, it should 


trouble is gastrogenic or intra-gastric. In the latter case 
there result disturbances of gastric secretion and mo- 
tilit_v due to some unknown cause which will be dis- 
cussed later in the jxipcr. Since these cases of gastro- 
genic and psychogenic diarrhea present an almost iden- 
tical end-result of aberration of normal gastro-intestinal 
phvsiolog\'. often time alone will tell into which classi- 
fication a given case belongs. However, it was felt tlmt 
in this clinical stud}', although there was no yardstick 
by which one could measure the psychiatric component, 
the complete lack of response to any therapy including 
HCl was strongly in favor of its ps_vchogenic etiology. 

Unfortunately, due to the exigencies of rmr, ade- 
quate follow-up of the cases treated was impossible; 
however, it is known that in six of the chronic gastro- 
genic diarrheal cases, there was mild recurrences of 
symptoms, each time promptly relieved by HCl medi- 
cation. 

COMMENT 

I. Eliologic Factors: The etiology of these acute and 
chronic non-specific cases is still undetermined. Rei- 
niann and his associates (1) in a recent article describ- 
ing the acute form of rvliat might be the same con- 
dition, suggest the possibilit}- of it being a filterable 
virus which is airliorne and gains entp- through the 
gastro-intestinal tract ; however, he admits he is unable 
to isolate this virus or transmit the disease. Those that 
feel this condition is due to a virus will with some rea- 
son argue that perhaps the h 3 'poacidit}'._ proven to be 
present in these cases, is the result of the infection rath- 
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er than possibly related to diet. With 51% of the in- 
dividuals in the diarrhea survey having recurrences, this 
would he some evidence against it being a virus disease, 
since in most virus disease immunity is conferred by 
one attack. In Reimann’s study (1) as in this investi- 
gation all the usual' laboratory procedures failed to re- 
veal any bacterial etiologic agent. 

In this study it was felt that this entire group of 
sj'mptoms and physical findings might be explained on 
the basis of disturbed gastric physiology. Consequently, 
certain known facts in relation to anacidity and a high 
fatty diet or possibly a concentrated diet containing 
long-chain, high melting-point fats were investigated. 
The effect upon one another and upon gastric digestion 
was studied with the idea that perhaps therein lay the 
answer to these acute and chronic gastro-intestinal up- 
sets. 

(a) Effect of Increased Fat Intake or Concentrated 
Diet (containing high melting-point fats): Wolf and 
Wolff (3) refer to Beaumont’s observation that oily 
substances remained in the stomach for a relatively 
long period of time. Recently they confirmed this fact 
that fat with meals not only prolongs emptying time 
but actually inhibits acid secretion and gastric motility. 
The standard physiolog}’ textbooks agree with these 
observations. Bloor (4) in a recent article states that 
fats are, with few e.xceptions, well digested, well ab- 
sorbed and well utilized if taken in moderate amounts 
with other foods. When taken in larger projiortions in 
the food, fats cause disturbances which are the result 
of several factors. They coat or saturate other food 
materials and in that way slow jienetration of water- 
soluble digestive enzymes. They slow the enzymatic and 
muscular acti\'it\' of the stomach, retard its emptying 
and may produce discomfort and finally regurgitation 
of intestinal contents into the stomach. Fats may cause 
diarrhea due probably to the volume of liquid produced 
when melted or to the fact that the fattj- acids or soaps 
produced by digestion are irritating to the intestine. In 
regard to specialized long-chain, high melting-point 
fats, McLester (5) refers to Langwortby's work who 
noted that in general when the melting point of fats is 
high (this deiiending upon the length of the chain and 
the number of double bonds in the molecule) digestion 
is slower and there is a tendency for unabsorbed fats 
to appear in the feces. Fats with a melting jioint above 
37.8° Centigrade were more slowly absorbed and a 
laxative effect was noticed with such things as cocoa 
butter and beef fat when used in excess. 

In this regard the following related facts are pre- 
sented for consideration. Troops in this theater for 
the most part had never been exposed to concentrated 
army field rations on a large scale until D day. Diar- 
rhea did not present itself as a problem among the 
fighting and service troops until the arrival of the troops 
in France where it was necessary in the conduct of of- 
fensive warfare to employ such rations. Reference is 
made especially to the relatively high fat content of 
“10 in 1 K” ration (170 gms. fat) and the “B” ration 
(149 gms. fat). Although the individual total fat 
content of “C” (77 gms. fat), “D” (95 gms. fat) and 



Diagram II — Mechanism of Onset of Gastrogenic Diarrhea 
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K (115 gms. fat) is not high, in its usage it was 
reconunendecl that the “C" and "K" ration be suj,ple- 
mentcd wtih the use of “D” bar. thus raising the rela- 
tive fat content of the diet. Of course it may not be 
tlic amount of tlie fat Imt rather the type of fat used 
in the concentrated diets for there i.s present long-chain 
high nielting-jioint fa<s in .special items common to most 
of the concentrated and canned diets —— canned butter 
served and used in cooking (containing hydrogenated 
vegetable fat), “D” bar (containing cocoa fat) and "K" 
and "C” ration biscuits (containing hydrogenated vege- 
table fat in the .shortening used in their iireimration). 
As stated alrove the.se .synthesized fats with a high 
melting-point could act as a source of irritation to the 
gastro-intestinal tract. 

Pursuing the subject further in this respect in the 
questionnaire survey of the personnel of a general hos- 
pital.- it was noted that C4% of the individuals who had 
diarrhea noted a relationship to the diet in France, the 
majority of these noting esiiecially the “C" ration and 
the continued use of “Id” ration. Likewise. SOSc of the 
individuals who had indigestion noted a relationship to 
tlie diet in France; once again the majority noted it 
especially with “C” ration and the continued use of “Id" 
ration. It was a fact that during two diflerent periods 
in which nothing hut canned and dehydrated “Id” ra- 
tion was served to tlie unit along with canned Iiutter 
there was a marked increase in the amount of diarrhea. 
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of disturbed gastric physiology so prevalent in the 
armed forces overseas. 

(c) Individual Variable Factor i„ the Causation of 
niarrlica ~ Presumably those with a normal gastric 
acidity Or even those with a low or absent acidity 
when on a normal well-balanced d’iet might develop no 
gastro-intestinal disturbances (situation in the United 
States or in United Kingdom). Whereas, given the 
same conditions and add the concentrated army field ra- 
tions, relatively high in fats or containing special tvpe 
fats aciitc gastro-intestinal conditions may develop' in 
some individuals abruptly or in time due to cumulative 
action. Thus, when a certain threshold is reached, the 
balance of normal digestion in susceptible individuals 
may he upset as described in the manner above (Dia- 
c.ram 2). I'his would be in accord with the fact that 
the control cases, in contra.st to the diarrheal cases, il- 
lustrated an average normal acid secretion, perhaps 
indicative of the fact that their normal level had been 
higher than that jireviously and had not reached a low 
enough level in them to be jiroductive of symptoms. In 
this regard it will be recalled that in one of the control 
series in which a later gastric analysis was performed 
when the jiatient had his first attack of diarrhea in the 
iC'J'O, this ])atient showed a hypoacidity response when 
symptom- free and a relative auacidity when symptoms 
were present on admission. In this study only 3 of the 
38 cases of chronic gastrogenic diarrhea had any 
symptoms j)rior to their leaving the United States for 


(b) Premise or IVorkimj Hypothesis (Diacka.m 2) 
— Keeping the' above facts and ob.scrvations regarding 
fats and auacidity in mind, the following theory' is i)ro- 
posed for consideration to c.\plain the causative factor 
in the dcvelojmient of acute and chronic ga.strogenous 
diarrhea. \\''ith the c,\'cess fat intake or an intake of a 
foreign long-chain fat abnormal gastric physiology re- 
sults in time that the emptying time, enzymatic diges- 
tion and gastric motility are delayed. 'I'his re.suhs even- 
tually' in a sudden onset of gastro-inte.stinal symptoms 
(nausea, vomiting and diarrhea) due to I) regurgita- 
tion of inte.stinal contents; 2) hypermotility of the en- 
tire gastro-intestinal tract due to the irritating effect 
of fatty acids and soaps and 3) a jiatulous pylorus asso- 
ciated with the resulting temporary anacidity. There 
consequently’ results a vicious circle (temporary achylia 
gastrica) due to jihysiological aberration manifesting 
itself in the clinical picture of gastrogenous diarrhea — 
exaggerated gastro-colic reflex, e.xa.ggerated jieristalsis, 
etc. 

The exact role fats or special fats have in the causa- 
tion of this type of non-sjiecific gastrogenous diarrhea 
requires further investigation before any conclusions 
can be drawn. The question of the effect of- diet is a 
complicated one since it is not what is issued to the 
soldier but what he actually eats that is the important 
factor. It ‘is hoped that these clinical observations will 
act as a stimulus to experimental investigators having 
at their disposal facilities for more detailed study as 
well as access to the literature in order to more fully 
understand the etiology' and treatment of this condition 


ovcrsea.s. It was observed that some of these jiatients, 
after varying lengths of time (usually 2-3 weeks) fol- 
lowing their arrival in France and resultant exposure 
to army field rations, develojied acute gastro-intestinal 
.symptoms precerled by premonitory symptoms of in- 
dige.stion. Another frequent observation was that diar- 
rhea was noted in units when there was a sudden 
change from “K” and “C" ration in the front line to 
all cooked “B” ration meals in rest camps; in these 
cases the sudden change in the type of diet plus over- 
eating may be the factors responsible for embarrassing 
normal digestion. 

In this connection, it was noted quite often whenever 
French soldiers or German prisoners were first exposed 
to U. S. Army field rations diarrheal outbreaks and in- 
digestion were quite commonly encountered in individ- 
uals who had previously been asymptomatic. This was 
likewise seen in rei)atriatcd American, Russian and 
British prisoners of war, .some of whom undoubtedly 
^ had a h>l>oacidity secondary to starration and malnu- 
trition during their long periods of confinement. The 
sudden change in diet again prompted embarrassment 
in gastric physiology with resultant gastro-intestinal 
complaints. 

This hvpothesis would explain the individual factor 
in this so-called “epidemic” of diarrhea in this theater, 
why one develops symptoms while another exposed to 
the same food and living conditions does not. Likewise, 
it would explain why, since the men of a unit, m a 
hospital or in a re-inforcement pool are on the same 
tvpe of rations, that this- would appear to occiir m 
“epidemics,” when actually it might be that their in- 
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tolerance for concentrated and fatty foods ivas be- 
coming manifest at the same time with resultant dis- 
turbed gastric physiology. 

(d) Extraneous Factors fiirtltcr disturbing Gastric 
Physiology: Best and Taylor (6) pointed out that 
physical fatigue and certain emotional states — appre- 
liension. fear, mental strain, shock or depression — 
tend as a rule to inhibit peristalsis and reduce gastric 
tone. Wolf and Wolff (7) showed that fear and emo- 
tional conflict (represented by the anxiety state in the 
combat cases in this study) will delay gastric emptying 
time; likewise fear and withdrawal were found to be 
accompanied bj' mucosal pallor, hypoacidity and hypo- , 
motility in the stomach. Obviously these are factors 
that are present in a theater of war and must be taken 
into consideration. These few facts illustrate some of 
the many complex and interwoven mechanisms at work 
affecting gastric digestion and why. therefore, any 
study of this nature or any results of therapy are diffi- 
cult of interpretation. 

2. Suggested Phanuaeological Action of Dilute HCl 
in Chronic Gasirogcnic Diarrhea: The standard text- 
books of physiolog}'. pbarmacolog}’ and medicine refer 
to the use of Dilute HCl in persistent diarrhea (gastro- 
genous) and in diarrhea associated with achlorhydria 
such as in pernicious anemia. However, the method of 
its action is not clear. All authors are in agreement 
that any action it might have is not due to the change 
in the gastric acidity, in which fact this investigator 
concurs (Table VI). 

It is assumed for the moment that in these chronic 
cases of gastrogenic diarrhea there is a disturbance in 
gastric physiology resulting in hypermotility and hyper- 
peristalsis. There is also presumably a patulous pylorus 
in association with a temporary or relative anacidity 
(Diagr.^ji 2). this situation resulting in premature and 
rapid emptying of the stomach of onty partially di- 
gested food, especially proteins. With this situation 
present when medication is used, it is suggested that 
perhaps it acts in the following way; Beckman (8) 
states that HCl acts by 1) improving tonus and peri- 
stalsis, especially that concerned in gastric evacuation, 
2) by releasing pepsin from pepsinogen of the glands 
and 3) bj’ promoting an acid medium for the action of 
pepsin on the protein molecule during proteolysis. 
Wolf and Wolff (9) have shown in a human subject 
who had a gastrostomy, that when Dilute HCl ranging 
from 0.02 Normal to 0.33 Normal HCl was introduced 
through a tube into the stomach, these acids were 
found to exert an inhibitory effect upon gastric con- 
tractions proportional to their strength. 0.33 Normal 
HCl for example inhibited gastric contractions for 30 
minutes. It was noted in the experiment that the in- 
hibition was effected most readily in the phase of hy- 
permotility. The strength of the dosage used in tliis 
group of cases M-hen properly diluted was as follows: 
1) 1 cc._in 30 cc. (0.039 Normal) and 2) 2 cc. in 30 
cc. (0.078 Normal). This is interesting in view of the 
opinion now widety held that the pylorus is patent for 
the greater part of the time and that evacuation of the 
stomacli is definitely related to the peristaltic activities 


of the antrum ; thus the decrease in the peristaltic ac- 
tivity by the HCl may secondarily affect closure of the 
pylorus. 

Consequentty, the HCl ma_v act localty b}^ its mere 
presence in inhibiting hyperactive peristalsis. It might 
thus act as a governor in establishing normal gastric 
tone and peristalsis and break up the vicious circle of 
gastric imbalance which is present. There then would 
result a situation favorable to normal gastric digestion, 
especially proteolysis. Clinically this hypothesis was 
borne out by the dramatic response many of these pa- 
tients had following use of this remedy. 

SUMMARY 

1. A questionnaire survey was conducted of the per- 
sonnel of a United States General Hospital overseas 
and statistical data relative to diarrhea and indigestion 
is presented (Tables I-IV inclusive). 

2. A group of 21 cases of acute gastrogenic diarrhea 
as well as 38 cases of chronic gastrogenic diarrhea and 
10 cases of chronic psychogenic diarrhea were investi- 
gated and the results of the clinical findings analyzed 
in reference to history, positive physical findings and 
laboratory results. With the exception of gastric anal- 
ysis findings, all laboratory studies were consistently 
negative. A typical case report has been presented for 
each type of diarrhea and the findings in each group 
discussed. 

3. Gastric analysis studies were done on all of these 
patients as well as on 24 normal controls who had 
never had gastro-intestinal complaints since being in 
the army (Table V). In sharp contrast to the controls, 
there ivas a noted hypoacidity, being most noticeable 
in the chronic gastrogenic cases, many of which showed 
a relative anacidity. fl'here was no apparent relation- 
shij). however, between the degree of hypoacidity and 
anacidity and the duration or severity of symptoms. 
In most cases a normal response was brought forth 
with histamine so that the anacidity appeared to be 
temporary or relative rather than absolute. Gastric an- 
alysis findings in 6 cases of chronic specific afebrile 
diarrheas are presented for comparison. 

4. Except for the 10 psychogenic cases, it was felt 
the diarrhea was primarily on a gastrogenic basis be- 
cause of the clinical syndrome they presented and the 
altered findings on gastric analysis indicating disturbed 
gastric physiology. Consequently, therapy with Dilute 
HCl was instituted based on known pharmacological 
facts regarding its usage in gastrogenic diarrhea. A 
possible pharmacological action of Dilute HCl was pro- 
posed. 

5. The results of treatment with Dilute HCl in 29 
cases of persistent gastrogenic diarrhea resistant to all 
other forms of therapy were most encouraging. Dra- 
matic clinical improvement, usually within 48 hours, 
was noted in 24 cases (83%), fair results in 2 cases 
(7%) and failure to respond to treatment was noted 
in only 3 cases (10%). None of the chronic psj'cho- 
genic cases responded to this form of treatment and 
the possible explanation for this is presented. In the 
acute cases, although undoubtedly the diarrhea would 
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have subsided if uolhiiig were done, ali of the cases 
\ycrc relieved of their associated symptoms of indiges- 
tion in addition to the cessation of the diarrhea. 

6. The etiology of these acute and chronic non-spcci- 
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fic afebrile diarrheas is still undetermined. A theory as 
to its possible dietary etiology fiascd on facts and ob- 
servations presented in this clinical investigation is 
submitted. 
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Editorial 


HISTORY OF MEDICINE 

/^EORGE ROSEN believes that currently there is 
* an increased interest in all history fand therefore 
in the history of medicine) iiecause. having passed 
through a disastrously traumatic ])hase of world iiistory, 
we are instinctii'cly prompted to look hack in the hope 
of picking up some of tlie jirovocntivc antecedents of 
our “brave new world.” Undoubtedly this clement of 
acute resfrospection i.s now operative particularly with 
respect to social and political systems, but jjerhaps less 
so in medical science, Iiecause jibysicians usually feel 
tliat ilfedicine, throughout its course, has done rather 
well, and cannot often be accused of having made 
frankly disastrous decisions. Now, as always, tlie chief 
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utility of a medical historic document is the pleasure it 
affords the tnie medical scholar and the value it con- 
tributes to medical reference. .As Rosen points out, 
medical jirogre.ss is jiart of general ailture. ami there 
have been several striking advances in medicine during 
the past decade. W'c have all been busy keejang up 
witli current technical developments and have neglected 
the history of medicine. But owing to man's habitual 
tendency to fluctuate rhythmically between work and 
meditation, we may expect soon a re-awakening of in- 
terest in the medical past. T/ic Journal of the History 
of Medicine and Allied Sciences* under Rosen's editor- 
shij) has appeared, and Vol. 1. No. 1 is notable not only 
for its interesting contributions but for its unusually 
attractive format. Unlike the Bulletin of the History 
of Medicine, it will not deal with bibliographies or 
pnjicrs of a philological nature, but rather with subjects 
of wide medical interest. 
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CLINICAL MEDICINE 

Bowel 

MorEhead, R. P. and Woodkuee, W. E. : Solitary 
giant follicular lyiufhoina of the vermiform appendix. 
(Arch. Path., v. 40, p. 51, 1945). 

Symptoms simulating those whicli occur in acute 
appendicitis led to operative removal of the appendix 
in three patients. The appendix was found to have a 
restricted tumor involving the lymphoid tissue. Hy- 
perplasia of the lymph nodules, and invasion of the 
different layers by large hj'pochromatic cells, smaller 
chromatic cells, and lymphocytes, characterized the tu- 
mors. The tumors were classified as giant follicular 
lymphoma with direct transformation into polymor-. 
phous cell sarcoma. Although only one tumor was 
found in eacii appendix it is uncertain whether others 
were not present in the viscera which were not ex- 
plored. — H. Stilyung. 


Jaffe, R. : Explanation and clas.ufication of appen- 
dicular lesions. (Rev. Sudanier. Morfol., v. 2, p. 28, 
1944). 

The author maintains that vascular alterations (ane- 
mia or hemorrhage) play a fundamental part in the 
origin of appendicular inflammations, because they in 
turn produce alterations of the glandular epithelium, 
making it vulnerable to germs or to.xins. He reviews 
the acute, catarrhal, and the chronic forms of appendi- 
citis and describes the genesis of the appendi.x-copathies. 
— Courtesy of Biological Abstracts. 


Corbett, E. U. : The vEccral lesions of measles. 
Koplik spots in the colon. (Am. J. Path., v. 21, p. 905, 
May, 1945). 

In measles there are more widespread lesions of the 
viscera than has been suspected. Although lymph tis- 
sue involvement, such as the changes in the appendix, 
has been reported, giant cell formations in the viscera 
have been seen rarelj'. Giant cells in lymph nodes and 
in the colon and ileum of a fatal case of measles are 
described. Small eosinophilic cytoplasmic inclusions in 
the giant cells, bronchial mucous glands, and oral sub- 
mucous glands in regions of the Koplik spots are de- 
scribed in several fatal cases of measles. The author 
believes that the inclusion bodies are not necessarily 


specific of measles since these or similar bodies are 
also found in other virus diseases. — H. Stilyung. 


Pancreas 

Waugh, J. M., Dixon, C. F., Clagett, 0. T., Boll- 
man, J. L., SpriIGue, R. G. and Co.mfort, M. W. : 
Total pancreatectomy. A symposium presenting four 
successful cases and a report on metabolic observations. 
(Proceed. Staff Meet. Mayo Clinic, v. 21, />. 25, Jan. 
1946). 

Two of the four cases discussed had total pancrea- 
tectomy performed because of hyperinsulinism due to 
islet cell adenoma, one, because of carcinoma of the 
head of the pancreas in a patient with diabetes melli- 
tus and one because of chronic fibrous pancreatitis 
with calcification. Postoperative metabolic studies were 
performed on all cases. Comparisons were made with 
the depancreatectomized dog. In humans, diabetes melli- 
tus was established within 18 to 24 hours postoperative- 
ly hut was readily controlled by modrate doses of in- 
sulin. With insufficient insulin ketosis developed. There 
was a loss of appro.ximately one-half of the ingested 
fat and one-third of the ingested nitrogen in the feces, 
the stools showing 2.5 to 7 times the normal nitrogen 
content and 5 to 7 times the normal fat content. There 
was a loss of 22% to 34% of the caloric intake in the 
feces and urine. There was normal digestion and ab- 
sorption of carbohydrate. Although pancreatectomized 
dogs show approximately a 50% fall in plasma lipids, 
no significant fall was found in the human cases. The 
hromsulfalein hepatic function test was normal in 
three cases tested. The patients were kept in a rela- 
tively healthy state by the use of a high protein, high 
carbohydrate, moderate fat diet with the use of plain 
and protamine zinc insulin, and pancreatin 15 gms. per 
day. The case of carcinoma later developed metastases 
and one of the cases of adenoma died during an insulin 
reaction resulting from an excess of insulin, after re- 
turning home. The authors feel that total pancreatec- 
tomy should be performed in cases of islet cell tumor 
of the head of the pancreas, carcinoma of the pancreas, 
in chronic pancreatitis if more conservative measures 
fail and in diffuse cj'stadenoma because of the danger 
of malignant change in this latter condition. — E. T. 
Tallant. 
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Liver and Gaet.buadder 

Monaghan, J. F.; Bvalualion of liver function 
tests. {Penn. Med. /., t-. 48, />. 103G, Oct. 1945). 

Since the liver performs various functions, each of 
the various liver tests evaluates the efficiency of only a 
particular function. Valuable information nja}' he ob- 
tained from si.N tests : palacfose tolerance, hi]ipuric 
•icicl e.xcrction f.snclium benzoate conjufj-ation), reten- 
tion of bromsulfalcin. urinary urobilin, albumin-globu- 
lin ratios, and the efTect of vitamin K on prothrombin 
formation. According’ to Monaghan, determinations of 
scrum bilirubin and of icterus only .suggest that there 
c.vists a liver dysfunction while the six tests arc .specifi- 
cally designed to aid in the differential diagnosis of the 
liver disease. — D. A. Wockcr. 


TiniRAPHurics 


N'miber 6 

If congenital, atresia of the esophagus is suspected 
the use of barium for diagnosis should not he attempted 
.since the barium irritates the bronchial mucosa. Iodized 
oil, introduced by catheter and removed after roent- 
pnogranis have been taken, is advocated. There need 
lie no haste to operate since correction is not iiece^.sarilv 
an emergency operation. Tiie operation should lie per- 
formed only by a competent thoracic surgeon Early 
diagnosis jicrmits kith sufficient time to obtain the ser- 
vices of a good surgeon and leads to mea.siires pre- 
venting a.spiratian pneumonia. Lam reports on four 
infants ojieratcd for congenital atre.sia with surviral 
and excellent results in three. Early diagnosis enabled 
operation to be carried out on the three sum'ving in- 
fants while they were still in e.xccllent condition.— 
D. A. W’oeker. 


Ei.sosr, K. A., Pki’pjck, D. S. a.vd Forrester, J. S. : 
The treatment of hadtlary dy.^entcry in Chinese soldiers 
-icith stdfaguanidinc and sidfadiazcnc. {Am. J. Med. 
211, 1946). 

This is a report on the treatment of 3.34 Chinese pa- 
tients with a relatively benign form of bacillary dysen- 
tery. One-third received a placclm, one-third sulfa- 
guanidine, and one-third .sulfadiazine. The clinical 
course was not affected by the administration of cither 
drug as compared to the placebo-treated controls. The 
duration of fever, the number of daily liowel move- 
ments and the duration of illness appeared es.sentially 
the same in all three groups. 

The authors admit that their results arc completely 
at variance with other reiiorts and offer two po.ssible 
explanations; one. that the treatment was begun on the 
average five days after the onset of symptoms and since 
the di.scase untreated u.sually lasts two weeks and the 
dysentery organism disajipcars quite rajiidly from the 
stool, little if any, beneficial effect could be e.xpcctcd. 
Plowevcr, there were considerable luinibers where the 
treatment ivas begun on the first or second da}’ and 
these also -failed to show aiw clinical re.sponse. 

The second possible c.xplanation offered was that 
since the disease had a very mild course with no deaths, 
the beneficial effects of drug therajiy were difficult to 
measure in objective terms. This e.xplaiiation is al.'^o 
deemed prolxibly inadequate because there were a suffi- 
cient number of cases with .sufficiently severe symp- 
toms in which the re.sponse to drug therapy also was nil. 

The authors emphasize the fact that these obsen'a- 
tions in no way should preclude the treatment of dysen- 
ten- with the sulfonamides, inasmuch as it has been 
definitely shown that the use of these drugs markedly 
reduces the incidence of the carrier state following the 
disease. 

No toxic effects were noted with the use of sulfa- 
guanidine, but in ten instances gross urinary complica- 
tions resulted in cases receiving sulfaguanidine. Three 
of these became anuric and two required ureteral 
lavage. — C. De Berardinis. 

SURGERY 

Lam, C. R. : Surgical treatment of congenital atresia 


METABOLISM AND NUTRITION 

JfADDEN, S. C. .\nd \VHit’ri,F., O. H. ; Amino acids 
in the production of plasma protein and nitrogen hal- 
anee. (Ani.'j. Med. Se., v. 211. p. 149, 1946j. 

In liotli dogs and liiiinan padents the 10 essential 
amino acids were found to be effective in plasma pro- 
tein production when these were the sole source of 
protein intake. Tiicse can be given by mouth, by vein, 
.subcutaneously or intraperitoiicalh-. They are veiy effi- 
cacious in maintaining weight and nitrogen lialance. 
The amino acids can be given rapidly in lOTc solution 
parcnterall)' with little or no clinical disturbance, but 
glutamic acid in digests or amino acid mixtures is not 
well tolerated by vein and ma}' cause vomiting. 

The experiments were conducted on standardized 
hypoprofeiiieniic dogs depleted of circulating plasma 
jirotein and reserve jirotein by plasmapheresi.«. It was 
found that hi- limiting the dietary protein intake to 1 
gram ])cr kilo body weight, the daily removal of 20% 
of the circulating plasma reduces the plasma protein 
level from the normal to 4% in one to three weeks. Suli- 
.sequent variations in the kind and quantitj" of protein 
intake are reflected in the amount of plasm.i protein 
that must be removed to maintain a steady hypopro- 
tcinemia. 

The authors comment upon the fact that therapy with 
amino acids is much more fle.\'ible than with protein di- 
gests, in that it is reasonable to suspect that injury of a 
specific tissue might be most rapidly repaired by a mix- 
ture of amino acids corresponding to that tissue. 

C. De Berardinis. 

Sadowskv, A. AND Djamont, j.: Coutrilmtion to 
the problem of vitamin Bi deficiency during pregnancy. 
{Acta. Med. Orientalia, v. 2, p. 203, 1943). 

In 75 cases comprising normal patients, pregnant 
women, women during and after birth, pregnand^ 
with vomiting, pre-edamptic and other pathologic 
cases, no marked vitamin Bi defidency was found b) 
the p}'nivic acid method. — Courtesy of Biological 
streets. 
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Present Trends in Mucous Colitis 

By 

HARRY GAUSS, M.D. 

DfiXVER, COI,ORADO 


M UCOUS COLITIS is considered to be a functional dis- 
order of the colon neurogenic in origin character- 
ized by the excessive secretion of mucus in the stools, 
bv marked irritabilitj’ and spasticity of the colon, by 
excessive flatulence, localized or diffuse abdominal pain 
and diverse constitutional sj-nyitoms. 

The present trend is to consider it essentially a 
neurosis of the colon, a form of ps.vchosomatic disease 
which expresses the individual’s conflict with his en- 
rironment wherein he has suffered some frustration or 
defeat, following which, the external conflict became 
manifest as some psychic phenomenon as fear, anxiety, 
worry, etc., which in turn was mediated through the 
sympathetic nervous system to the bowel to produce 
functional derangements and sj'mptomatology in the 
colon. 

Hurst (1) objects to the use of the term “mucous 
colitis’’ on the grounds that it is not a true inflammation, 
rather it is a dysfunction in which mucus appears in 
the stools. Be it as it may, the term "mucous colitis" 
enjoys common usage to designate the syndrome de- 
scribed in this paper. Further, tlie old ideas of sharply 
differentiating organic from functional disease are 
melting away in the light of the modern concepts of 
psychosomatic medicine which predicates that function- 
al disturbance gives rise to cellular disease and this in 
turn to structural alterations. In short there is no 
longer a line of demarcation between functional and 
organic disease. One merges into the other. Some 
writers would even go further and declare that this is 
a reciprocal reaction that functional disease gives rise 
to organic changes -but also that structural alterations 
give rise to functional changes, in this manner jiroduc- 
ing some of the ricious cycles of which mucous colitis 
is an example. Thus the presence of an an.xiety state 
may result in mucus in the stools, while the presence 
of mucus in the stools may incite an anxietj' state thus 
establishing a vicious cycle., 

ETIOLOGY 

Mucous colitis occurs in early adult life, commonly 
in the twenties and in the thirties. In White and Jones’ 
(2) series, the average age of their patients was 35 
years, while the average age at the time of onset was 
23 years. This also indicates the chronic nature of the 
disease. Some people suffer from its annoj’ances all 
of tlieir adult life. Women are affected more fre- 
quently than men in the ratio of about five to one. 

It is definitely assodated with psychoneurotic states 
especially high tension personalities, with anxiety 

Department of Medicine, University of Colorado. 
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states, adjustment problems, submerged fear com- 
plexes, guilt feeling, inadequacy, etc. 

It often merges with the syndrome of irritable or 
sjiastic colon. Indeed at times it is difficult to differenti- 
ate between the two except by the presence of mucus 
in the stools and the severit)- of the symptoms. Eg- 
gleston (3) states that “I sometimes find it difficult to 
differentiate between mucous colitis and spastic colon 
except by the amount of mucus.’’ Further this rela- 
tionship is suggested by the similarity of their etiologic 
factors, since in both there occurs a disturbance in the 
equilibrium of the sympathetic and parasympathetic 
control of the colon. 

The anatomic basis of the neurosis is found in the 
elaborate nervous innervation of the colon which upon 
examination is seen to contain 1 ) a vegetative nervous 
system, the plexus of Auerbach which lies within the 
wall of the colon which is capable of causing contrac- 
tions of the intestine even when all of the nerves of the 
intestine are completely separated from all outside 
connector fibers, 2) it receives connector fibers from the 
pelvic nerve, a parasympathetic nerve which arises 
from the first, second and third sacral roots, and 3) it 
receives connector fibers from the sympathetic plexes 
located in the superior mesenteric ganglion, inferior 
mesenteric ganglion and pelvic ganglion. Through these 
three nerv’e sj’stems, the colon is in relayed contact 
with practical!}’ every part of the body including the 
psychic processes, and thus comes under the influence 
of all metabolic processes of the body as well as the 
psychic activities. 

The present trend is to consider mucous colitis a 
neurosis of the body which has localized in and caused 
dysfunction of the secretory and motor mechanisms of 
the colon. 

Elsewhere we (4) have pointed out that the causes 
of a neurosis are manifold, complicated and prolonged 
in their genesis. “It is seldom that a single incident 
produces a neurosis although it may appear to do so. 
Actually it ras only the precipitating factor. Adequate 
inquiry into the behayior problems of the individual will 
usually show that there was present a sequence of 
events which prepared the individual for the precipi- 
tating factor.’’ 

■The three principal predisposing etiologic factors 
which are usually present in the development of any 
neurosis are: heredity, environment, and training. 
These comprise the so-called neuropsychopathic tri- 
angle. This neuropsychopathic triangle helps to explain 
\\h} all individuals do not react to a given situation in 
the same manner. There are multiple influences at work 
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in tlie individual, with no two i5er.sons reacting in ex- 
actly the same manner to a given situation. 

Conflict with the environment or some life situation 
is the immediate precipitating factor in the patho- 
genesis of a neurosis. 

When such conflict occurs, -the liiologic response 
within the individual is the primitive instinct of fear. 
Fear in itself is not a menace as it is a basic mechanism 
for self preservation in the life of the individual. It 
operates in the process of survival. Fear is a normal 
process, I)ut it becomes abnormal when it occupies a 
place out of proportion to the actual threat of the 
safety to the individual. Then it becomes pathologic, 
and pathologic fear gives rise to worry, inadequacy and 
anxiety states, and so initiates the mechanism of a 
neurosis. 

When fear is experienced, its impulse is mediated to 
the sympathetic nervous system, which transmits it in 
turn to the several viscera thereby causing functional 
changes in these organs which in turn are cai)able of 
causing cellular changes and finally gross alterations. 
Chronic fear or woyr}' thus becomes a tyrannical master 
over the body giving rise to diverse and bizarre re- 
sponses. 

The reactions of a neurosis thus initiated ma}’ be 
general or local. In the case of mucous colitis they tend 
to localize in the colon, although general symptoms may 
also be present. 

To help understand why the colon is so often in- 
volved in a neurosis, Weiss and English (5) point out 
that there exists the psychiatric principle of organ 
language or symbolism of symptoms which hypothe- 
cates that if an outlet cannot be found for emotional 
tension, then the body will find a means of expressing 
this tension through a kind of organ language; further 
the gastrointestinal ttact is above all the pathwa}' 
through which emotions are most often expressed in 
behavior. 

Thus it is, that because the gastrointestinal tract is 
the oldest system in the body phylogenetically it is most 
likely to be used to express those emotions which can- 
not be conveyed through regular channels. However 
good the intentions of the gastrointestinal tract are, it is 
foredoomed to failure, since it was never intended to 
perform these functions. Its misguided efforts to be of 
service for psychologic purposes results only in dy's- 
function of the viscera with resultant discomfort to the 
patients. 

Certain etiologic factors which oiierate often in other 
diseases seem to have little influence in the causation of 
this disease. Thus diet has little importance as an 
etiologic factor, likem'se nutrition or vitamin metab- 
olism. It is not a disease of malnutrition since it occurs 
more frequently’ among the well to do rather than the 
clinic patients. Allergy’ has sometimes been considered 
to play an important role since it tends to resemble 
mucous colitis in its protean symptomatology and be- 
cause the two syndromes tend to occur in the same 
type of persons. There are undoubtedly some persons 
with mucous colitis who are hypersensitive to certain 
foods and who react adversely when they ingest them. 


t-* Digestive Diseases 

, This however is of little therapeutic help since the re- 
moval of the offending foodstuffs does not clear up the 
mucous colitis. Another factor which speaks against 
allergy as an important etiologic factor is the almost 
total absence of an eosinophilia which would be ex- 
pected, if mucous colitis was an asthma-like reaction 
of the colon. Allergy certainly is not a major etiologic 
factor in the causation of mucous colitis. 

sy:mpto:ms 

Da Costa f6) was one of the first of the modern 
clinicians to give an adequate description of mucous 
eoliths, although Osier states that the disease had been 
recognized for several centuries. 

The symptoms manifested by the patient with mu-' 
cous colitis generally are centered in the abdomen, al- 
though at times they arc constitutional, varied and bi- 
zarre. 

Since the patient frequently considers the presence 
of mucus in the stools the outstanding symptom of his 
disease, it logically merits first consideration. Hucus 
in the stool occurs in practically all patients with mu- 
cous colitis. Indeed the writer finds it difficult to estab- 
lish a diagnosis without the presence of mucus in the 
stools. 

Mucus in the stool is in itself not a sign of di.sease. 
since the colon normally’ sercretes mucus; indeed it is 
the only important secretory function possessed by the 
large bowel. It is only when the secretion of mucus 
becomes excessive that a pathologic state may be said to 
exist. This occurs whenever the colon becomes unduly 
irritated from any of several causes, as from an im- 
balance of the autonomic nenous system, from the 
presence of hard feces in the pelvic and rectal colons, 
from the excessive use of laxatives and purgatives, 
from water or other enemas, gly'cerine suppositories and 
other irritants. 

W^hen mucus is present in the stools in excessive 
amounts, it may' appear in moulds, shreds or casts of 
the intestine, sometimes suggesting to the patient the 
passing of the lining of the intestine, or of tapeworms. 

One of the common causes of excess mucus in the 
stools other than neurogenic factors is the injudicious 
use of water enemas or colon irrigations. The recent 
trend of some non-medical practitioners to exploit colon 
irrigations as a cure-all, often results in the secretion 
of excessive mucus and the production of mucous colitis. 
It has been demonstrated that while a small amount 
of water may be taken into the rectum without appre- 
ciable injury to the mucous membrane, that large 
amounts of water, if run through the Iwwel as an 
irrigation will often irritate the mucous memltrane anri 
cause it to secrete excess mucus. This excess secretion 
of mucus is a defensive mechanism on the part of the 
colon in which it seeks to protect itself from the irritat- 
ing effects of unwarranted douching', by coating it’ 
surface with the non-irritating protective mucus. Such 
logic unfortunately often falls on deaf ears on the non- 
medical practitioners who exploit the “high colon irri- 
gation” and who glibly e.xplain that although the muais 
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Avas not present in their patient in the first instance, it 
required the large amount of water to bring it out. 

Next to mucus, the most annoying and persistent 
svmptom is abdominal pain which occurs in over sev- 
enty per cent of the patients, according to reports by 
White and Jones (2) ; Friedenwald. Feldman and 
Rosenthal (7) J Bockus, Bank and Wilkinson (8) , and 
Jordon and Kiefer (9). The pain may be localized or 
diffuse. 



Fig. I — Areas of Localised Pain in Mucous Colitis 

The left lower quadrant in the approximate region of the descending 
segment is the commonest region. Other locations are the left costal 
margin, the epigastrium, the right costal margin, the caccal region. 
It is these localized areas of pain which give rise to errors in diagnoses, 
causing mucous colitis to be mistaken for chronic appendicitis, chronic 
cholecystitis, peptic ulcer and other disturbances of the upper abdomen. 

Localized paiu occurs most commonly in tlie left 
loAver quadrant of the abdomen approximately OA-er the 
descending colon. Other areas for localized pain are 
the left costal margin, the epigastrium, the right costal 
margin and the caecum. The areas of localized pain 
may be present either single or multiple. These local- 
ized areas represent referred pain areas from spastic 
segments of the colon. The pain in these areas com- 
monly has a dull burning quality not unlike heartburn. 
It may be constant or intermittent and maj' occur sca^- 
eral hours after food taking. HyperaciditA- and epi- 
gastric heartburn may be assodated Avith it." 


These areas of localized pain frequently give rise to 
errors in diagnosis. It is easily seen that pain in the 
caecal region Avill suggest chronic appendicitis, that pain 
under the right costal margin Avill suggest chronic chole- 
cystitis and that pain in the epigastrium Avill suggest 
peptic ulcer. Indeed White and Jones (2) state that 
mucous colitis is probably responsilde for the remoA'al 
of more nndiseased appendices than any other cause. 
Eggleston (3) states that tAventy-tAVo per cent of his 
patients Avith spastic colon and mucous colitis had been 
snbj'ected to appendectonij' and five per cent to chole- 
cystectomy Avith little improvement. Tumen (10) 
states that in his study of a large series of patients in 
Avhom an incorrect diagnosis of chronic gall bladder 
disease had been made, in more than half the actual 
cause of the sym]3toms Avas an irritable colon. White 
and Jones further state that in their series of sixty 
patients Avith mucous colitis, that three per cent had 
had an initial diagnosis of peptic ulcer Avhile an ad- 
ditional three per cent had had an initial diagnosis of 
gastric carcinoma. In all thirty-one per cent of their 
patients had needless surgery. White, Cobb and Jones 
(11) state that in their study the commonest misdiag- 
nosis Avas gall bladder disease, Avith peptic ulcer, gen- 
itourinary infection and appendicitis not far behind. 

The pain is not ahA'ays localized. At times it is diffuse 
and may iiiA’oh'e the loAver half of the abdomen or the 
upper half or any segment of it. Sometimes there is 
tenesmus on defecation. 

Another annoying symptom is constipation. Many of 
these people simply do not have a normal stool for 
months or years at a time. The stools are small, h.ard, 
spheroid, constricted or rahhit-like pellets, sometimes 
like a lead pencil. The stools are often difficult to pass 
and frequently accompanied by tenesmus or rectal 
spasm, sometimes by abdominal cramps. Sometimes 
defecation is folIoAved by distinct pain in the abdomen. 
From time to time there occurs a discharge of mucus 
AA'hich is often attended by pain of A’arying degrees of 
scA'erity and often foIloAved by a feeling of raAvness or 
soreness which may persi.st for some time. 

Occasionally the patient Avill deA’elop diarrhea AA'hich 
may last for several daj's to be folloAved in turn by 
another period of constipation. 

Sometimes the urge to defecate is lost and the pa- 
tient seems to feel better if there is no defecation. 
HoAA'ever, this feeling of Avell being is misleading, and 
at the best, only temporary, since it is soon folloAved 
by gaseous distention from fecal decomposition Avhich 
soon demands relief. Patients often remark that if they 
could only get rid of the gas they Avould not mind the 
constipation. Unfortunately for them, the problem is 
not quite so simple, for the cure of the gas distress is 
inherent in the treatment of the underlying mucous 
colitis. 

Some patients seem to obtain a satisfactory elimina- 
tion only Avith the help of laxatiA-es or cathartics, and 
they soon become addicted to these, since they seem 
to be unable to obtain a satisfactory elimination Avithout 
them. 

Excessive flatulence and intestinal distention is an- 
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Other frequent symptom. 'I'hc cxce.s.sive flatulence has 
several imderlyinjj causes, lurst i.s the mechanical fac- 
tor which results from the .sj3a.sficity and incidental re- 
duced lumen of the colon. The lumen of the colon in 
mucous colitis i.s often a fourth or a fifth of the nor- 
mal colon. Thi.s is so well demonstrated hy the hariuin 
lucti] at twenty- four hours, which shows the string-sij^n 
which is indicative of the markedly diminished lumen 
of the colon. The diminished lumen aiTords a smaller 
channel for the escape of the formed gases; fnrtlicr as 
a result of the constipation, tiic lumen is often still 
furtiier blocked I)y tlie j)resencc of feces. 'J'hen there 
is the chemical factor which results from the changes 
in the mucous membranes which have kist some of their 
absorbing power to remove the gtises formed in the 
colon. In health much of the formed intestinal gases, 
represented Ity the aiisorliahlc fraction, is cscrctcrl 
througli the pulmonary system via the blood circulation. 
Finally, as a result of the constipation and stasis within 
the colon, decomposition of the stool results with the 
liberation of additional gases, tliercliy actually increas- 
ing the total volume of formed gases. 

Abdominal consciousness is frequently present. In 
contradistinction to the healthy person, who gives little 
thought to his abdomen except when he is hungry or 
when his attention has hccii drawn to it by a distended 
bladder or colon, the sufferer from mucous colitis is 
aI)ciominaily conscious niuch of the time. Ilis abdomen 
liolds an important place in his <laiiy thought life. Me 
is introspective and analytical, he seeks to intcrj)rct the 
various c.xprcssioiis of his nlidomiiiai .symptoms ajid 
seemingly enjoys the recital of them to his pliysician or 
any other willing listener, .\s time goes on, his attention 
becomes centered more and more in liis abdomen and 
eventually his world of interest comes to center in his 
abdomen. 

Other symptoms which may ajjjiear during the course 
of the disease are nausea, loss of appetite, coated 
tongue, offensive breath, iiumcrous food intolerances of 
which milk seems to be a common offender; general 
debility and irritability, tcnsional bcadacbcs. insomnia, 
chronic fatigue, and low blood pressure ; the skin is 
often sensitive and manifests vasomotor instability and 
dermograpbia. Some patients develo]) cardiac synq)- 
toms, particularly palpitation, tachycardia, dizziness and 
faintness. The stigmata of an unstable nervous sys- 
tem may be present as flusliing of the skin, sweating, 
cold and hot hands, irregular pulse, dilatcti pupils, 
exaggerated reflexes, mental depression, etc. 

Upon physical examination, the jjatient as a rule 
is not aaitely ill. but commonly manifests the high 
tensiona! state. He is anxious, restless, markedly alert 
to the discussion relative to his case, he is introspective 
and self analytical. He will talk quite at length about 
his distressing symptoms and a]3j3arently enjoys the 
recital of the bizarre symptomatology. 

After listening to an elongated history the physical 
examination is disappointing, certainly the oiqective 
signs are minimal. The principal sign occurs m the 
abdomen where the descending colon is usually found 
to be spastic, palpable and teiider with a rope-hke con- 


-si-stenc}'. Sometimes tliere is tenderness in the caccal 
area. 

Other signs are offensive breath, coated tongue 'sec- 
ondary atiemia and low blood pressure. There are” no 
specific diagnostic lalwratory findings. The urine aikl 
blood are frequently norma'l although the blood may 
show a mild secondary anemia. 

X-niy examination of the gastrointestinal tract shores 
marked functional disturbances in the colon. There is 
marked irritaltility and si)asticity of all or any segment 
of tlie colon although the descending segment is gen- 
erally involved. Kantor f 12) has called attention that 
(he haritim meal often travels faster than is normally 
the ease, the head of the barium meal often reaching 
tlie .splenic flexure in six hours instead of in nine. The 
distal portion of the colon is usually markedly spastic 
and constricted, causing the Imriiim column to assume 
a string)' or roj)y nppearnnee which has been descrilKtl 
b)' Crane ( l.f) as the string sign of mucous coliti.s. 



ij 2 X-ray of the colon in mucous colitis at 24 hours showing 

the string sign. 

The sigmoidoscopic examinations have been ade- 
natclv described by Friedentvald, Feldman and Rosen- 
lai &) «'fio characteristic 

ages which appear in the course of the disease, n 
le first stage, the iilood vessels are engorged with diia- 
ition of the mucosal capillaries. The mucous mem- 
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brane is covered with glairy mucus. Slight granularity 
lending “shad-roe” appearance. In stage two, there is 
a “generalized injection against which vessels no loiter 
stand out clearlv. Surface drier with no glare. Dis- 
appearance of light reflex-. Mucus dry and tenuous, 
appearing in patches on mucosal surface. In stage 
three, the “mucous membrane is thinned out, pale 
covered with mucus. Pin point ulcerations on removal 
of surface mucus.” 

CASE I. CASE REPORTS 

Mrs. E. D., a housewife of 45 years, complained of 
failing health three months in duration. She had lost her 
appetite, was feeling tired and worn out and nervous. 
Her abdomen hurt. She had diffuse abdominal pains 
which sometimes localized in the epigastrium, and which 
were burning in charactei'. Also she became constipated 
and had small stringy stools and passed mucus from 
time to time. 

Physical examination showed an adult white female 
not acutely ill but in a high tensional state. She weighed 
115 pounds, was five feet, four inches in height. Her 
pulse was 92, her temperature was 97, her respiration 
was 12, her blood pressure was 106/64. Her tongue was 
coated. Her head otlierwise was wiUiin normal limits, 
likewise her heart and’ lungs were normal. Her abdomen 
was somewhat I'etracted and the descending colon was 
spastic, palpable and tender and rope-like in chai'acter. 
The liver and spleen were not palpable. The uterus was 
atrophied. The i-eflexes were present, equal and exagger- 
ated. 

The urine was normal, the blood shou’ed a mild sec- 
ondary anemia, the Ewald test meal at 60 minutes showed 
a free acid of 40 and a total of 60. The basal metabolic 
fast was plus 3 per cent. 

X-ray examination of the gastrointestinal tract showed 
a ptosed fishhook type stomach without defects. The cap 
filled well and at six hours the stomach was empty and 
the barium was in the small intestine and in the colon 
up to the splenic flexure. At 24 hours the barium meal 
was in the colon from the caecum to the rectum. The 
position of the colon was good. The haustrations of the 
ascending segment were well defined, but almost all of 
*he transverse and descending segments were markedly 
.spastic and contracted presenting the string sign. 

Diagnosis: Mucous Colitis. 

Life Situation: 

Mrs. E. D., a housewife of 45 years, a former school 
teacher, had maiTied late in life. At present she had 
given up her vocation and was keeping house in a small 
cramped apartment. She had little to do and insufficient 
activities to occupy her time and talents. She was bored 
with her form of living. Her days were, dull and drab 
while she waited for her husband to return from his 
work. During the day and much of the night she 
dreamed and longed for a spot in the country, specifically 
in Weld County of Colorado, where she had grown up as 
a care-free girl. There her family had known everybody 
of importance and they likewise were important in com- 
munity affairs. When she had graduated from the teach- 
ers’ college in Greeley, she had decided to make good on 
her own merits, so she took to teaching grade school. For* 
one reason or another it continued for fifteen years, but 
always she longed for that spot in the country where 
she had lived so happily as a girl. Late in life she mar- 
ried a bookkeeper, she gave up her job as a school 
teacher, went to live with him in the cramped apartment, 
but always she dreamed of the farm In Weld County. 
She convinced her husband that farm life was the desir- 
able existence and they awaited the day when their com- 
bined savings would be sufficient to purchase their dream 
■ farm. 


But one day in 1944, her husband was awakened from 
a sound sleep with a severe pain in the precordium and 
radiating pains down the left arm. The doctor diagnosed 
his case as coronary occlusion and solemnly informed 
him that it would be a long time, perhaps years, before 
he would be able to do any manual woi-k again. 

To the wife this meant that her husband would be 
unable to turn farmer. It m.^ant a complete frustration 
of her whole life long dream and cherished ambition. 
Shortly afterwards she began to fail in health. 

It was evident that it was in the colon that the frus- 
tration bec.ame localized. The colonic dysfunction was 
the organ response to the conflict with her life situation, 
and manifested itself in the mucous colitis. 

CASE II. 

Mr. C. E., age 40, complains of poor health three years 
in duration. He is tired and nervous and worn out. He 
has distress in his abdomen with buiming under the left 
costal margin and in the left lower, quadrant of the ab- 
domen. The burning distress comes on several hours alter 
eating and is relieved by soda. Sometimes the distress 
occurs over the entire abdomen. It may be relieved by 
rest and external heat. He is markedly constipated and 
passes small caliber hard stools which are frequently 
covered by mucus. At times he is short of breath and 
occasionally asthmatic. He sleeps poorly. He is under- 
weight and his appetite is poor. 

Physical examination shows a white adult male, 40 
years old, five feet, seven inches in height, weighing 124 
pounds. His pulse is 88, his temperature is 98, his I'es- 
piration is 15, his blood pressure is 122/66. 

He is not acutely ill, but he seems to be under marked 
tension. He seems to observe everything about him and 
his eyes follow every movement of the physician. His 
eyes, throat, heart, lungs ai-e within nonnal limits. There 
are no signs of asthma at the time of the examination. 
His liver and spleen are not palpable. The descending 
colon is spastic, palpable, fender and rope-like in char- 
acter. The genitalia and i-eflexes are normal. 

The urine is noi'mal, the blood shows a mild secondary 
anemia. The Ewald test meal and basal metabolic test 
are within normal limits. 

X-ray of the stomach shows a marked gasti'ic irrita- 
bility but no filling defects. Likewise the duodenal cap 
is irritable but fills well on manipulation. At six hours 
the stomacli is empty, and the barium meal is past the 
splenic flexure. At 24 hours the meal is in the colon fi’om 
the caecum to the sigmoid flexure. It is markedly hyper- 
tonic throughout its entire length, the descending seg- 
ment is markedly constricted and shows the string sign. 
Diagnosis: Mucous Colitis. 

Life Situation: 

Mr. E. C. assured us that he knew of no apparent 
reason why he should be nervous or unhappy. He liked 
his work as a bookkeeper for a large baking company. 
He was happily married, his domestic life was congenial, 
financially he was in the clear. He did not drink, gamble, 
or indulge in clandestine affairs. 

On the face of it, there seemed to be no evident reason 
for a neurosis. However, the writer recalled that often 
the real reason might be buried in the subconscious as a 
submerged fear complex, that it might not operate in 
the open but in the dark submerged mental recesses, yet 
nevertheless there it might perform its mischief. 

So the questioning was continued with the following 
results. It appeared that about a year previously, shortly 
before he began to fail in health, he was set upon one 
day by a bunch of gangsters and beaten within an inch 
of his life. The timely arrival of the police alone saved 
him from destruction. On the approach of the police, 
the gangsters made a quick get-away in a waiting car. 
Later one of them was apprehended, but was subse- 
quently released on some technicality. However, during 
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the preliminary examination 'it developed that it had all 
been a mistake. Th'a patient had been mistaken lor a 
notorious labor racketeer who had been their intended 
victim. Our patient just happened to have the misfor- 
tune of resembling him and being in the wrong place 
at the wrong time. It was all a regrettable mistake. 

Here was that submerged fear complex that we were 
looking for, the one that was gnawing away at his 
mental vitals. For what had happened once could hap- 
pen again. Our patient was in mortal fear of being 
caught in another labor war, accidentally or otherwise, 
for the city he lived in was notorious for its labor wars. 
His trip west to our city had been a subconscious flight 
from fear. His fear had localized in the bowel, causing 
the mucous colitis. 

CASE III. 

Miss A. L., an attractive school teacher of 25 years, 
complained of abdominal distress, loss of strength, ncr- 
vousne-ss, constipation and mucus in the stools one year 
in duration. Up to a year ago she had -enjoyed fairly 
good health. Then for no apparent reason she began to 
go down hill. She had lost about fifteen pounds, she tired 
easily, slept poorly, developed a coated tongue and an 
oflensive breath and lost her appetite. She 'vas unable 
to concentrate on her work. She developed «Mominal 
distress characterized by a dull ache m 
auadrant of the abdomen. She became markedly o 
stlnat-ed and had unsatisfactory stools which were in- 
frequent and markedly constricted, sometimes they con- 
tained considerable mucus, and on several occasions 
nassed large mucus molds of the intestine. 

E," nsr ;s: 

shfiSfpo m! w 

Her tongue was coated, othciwise her head was nor- 

-i-isssigps 

x-ray of the cln showing the 

stomach, and a markedly irnt^ v c 
string sign in the descending segment. 

Diagnosis: Mucous Colitis. 

ThS ^^atienb” like the previous one, stated that she 
knew of no i^ason for being nervous and that she was at 

„o» to tetel out th. »obmorgrf tear „ 

™ P™ iecouBo oI « W 
the closet which might suddenly rea happiness. So 

recesses, rattie bones and w health be- 

she worried herself into ? state hi^^hich her father 
cause of a hushed up fami y number of years pre- 
bad been the principal actor a . °\he good old 

viously when he had run her young man 

prohibition days. She was f f J^Ltiaced Puritan, 
or possibly his mother, ' tpr-ound She was afraid 

.ot UP. jrtfTottoru. ih= c..»t 

to tell her young man about me 


and afraid not to tell him. So she stewed around for 
one year while her health became impaired and the 
mucus increased in her stools. 

It is evident that it is the bowel speaking the medium 
of organ language that is expressing fear and anxiety, 
and causing the mucous colitis. 

TREATMENT 

In considering the treatment of mucous colitis the 
following principles come in for consideration: 

1. The colon of mucous colitis is the focal point of 
a neiirosi.s, 

2. It is in a state of vaso-motor instability, 

.1. It is hyjxirtonic and irritable, 

4. It is a constipated colon and has acquired faulty 
habits, ' 

5. The individual with mucous colitis is a neurotic 
individual and "(he neurotic individual has partly 
lost the ability to relax,’’ says Jacobson (14). 

6. 'i'he colon of mucous colitis i.s an irritated colon 
and sometimes an inflamed colon. 

7. hi mucous colitis, a vicious cycle has lieen set up 
in which jisychic states as fear, etc., give rise to 
somatic symptoms as abdominal pain, etc., and 
these somatic symptoms in turn give rise to psy- 
chic states, lints producing an endless procession 
of reciprocal factors. 

From the foregoing, tlie following principles of 
treatment seem logical, as we have jiointcd out else- 
wliere (4, 15, 16) : 

1. The vicious cycle of endless reciprocal factors 
must be attacked at some 'vulnerable point and 
broken up. 

2. A genera! psychotherapeutic approach to the prob- 
lem, attempting to reach the underlying neurosis 
with attempted therapy along the lines of ventila- 
tion, sympathetic listening, adjustment, redirec- 
tion, reconstruction or sublimation. 

3. Reduction of the general irritability of the neur- 

otic patient through attempts at relaxation by such 
measures as sedation, physical therapy, exercise, 
a change in the environment, and other thera- 
peutic agents. . 

4. Local treatment of the colonic dysfunction througn 
.attempts at reducing its irritabiliti- as well as re- 
ducing the physiologic lalxirs imposed upon it 
tlirough the medium of bland diets, sedation, anti- 
spasmodics, protective inert colloids, oral and 
parenteral medication, etc. 

Accordingly we consider the patient as a human be- 
ing rather than a set of organs whose dysfunction is to 
he measured by instruments of precision and rearranged 
to conform to a set standard. We are primarily in- 
terested in him as a human being seeking to exist m a 
world of conflict. We are interested m th® J 

problems which make up his daily life m 
for (existence, his loves, desires, 
successes, failures, frustrations. 

plexes, anxieties, hidden feeling of gu It, etc- The^ 
frequentlv seem quite unimportant to the patient ul 
Sd mich rather discuss his bowel dysfuncUon and 
who is willing to talk endl^sly about f;, 

tress. Yet it is in the analysis of his life situation u 
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the ke\' to Iiis neurosis lies. So the patient is to be en- 
couraged to talk about himself as a person. Phis may 
be time consuming, but it pays dividends. 

Adults are to be encouraged to discuss their financial 
and domestic problems, their professional and business 
afifairs. In younger people, conversation is to be di- 
rected to family affairs, finances, security, choice of a 
career, religious conflicts, marriage, love affairs and 
sexual affairs. 

I'he technique of psychotherapy is largel}' a personal 
procedure with the physician. It need not be surrounded 
with an air of mysticism, since in its essence it is 
simple and direct. Indeed many successful physicians 
practice it without consciously being aware of doing so. 
There are three main basic factors to be followed : 1 ) 
the neurotic patient in the first place wants an audience, 
so the physician must be a good listener; 2) the neurotic 
feels that he is a neglected person, so the physician in 
the second place must be sympathetic, and 3 ) the neur- 
otic in the third place suffers from a feeling of inade- 
quacy or instability, so the physician must present to 
the patient a firm program about which the patient can 
build a constructive program of lii-ing, which may take 
on an}’ of several forms, as reconstruction, adjustment, 
redirection, sublimation, etc. 

The patient must be informed that he has mucous 
colitis and that it is an expression of a frustration, 
submerged fear comple.x or other pst’chic state resulting 
from the conflict with his environment, and an attempt 
must be made to seek out its cause. Some patients will 
resent this and resist having their private affairs pried 
into. They will argue that it just does not make sense. 
They came to the physician to be treated for their ab- 
dominal complaint and not to have their domestic or 
financial affairs inquired into. If the patient makes his 
objections strong enough and effective enough, he is 
doomed to have his mucous colitis for a long time. 

Treatment, however, is not confined to psychotherapy 
alone. There are other forms of therapy. Bed rest is 
a well recognized therapeutic procedure. Bed rest helps 
to put the entire organism into a state of relaxation by 
reducing the total amount of sensory -motor activity as 
well as psychic activity. Likewise it reduces the nu- 
tritional requirements of the person from 2500 calories 
of the ambulatory person to 1500 calories of the bed 
patient, thereby reducing the physiologic burden on the 
digestive apparatus. The amount of bed rest is a var- 
iable factor. About a month will serve its purpose in 
many patients. Some patients, however, do not respond 
well to bed rest, as they are not good company for 
themselves. When left alone with their own thoughts, 
the}’ tend to feed on their own morbidity. They are 
better off being uji and about. 

Other forms of relaxation which ma}' be employed 
are vacations, change of environment, exercise, golf, 
fishing, etc., for those for whom these are suited. 

Physical therapy is useful in some patients, as dia- 
thermy. infra-red light, sun light, local beat, hydro- 
therap}’, etc. These have a soothing and relaxing ef- 
fect on the abdomen and help to distract the attention 
of the patient. 


The diet usually employed is the so-called bland diet, 
which is a balanced diet with a minimum of roughage 
and the removal of those foodstuffs which are known to 
lie irritants to the digestive tract. Copies of this diet 
may be found in numerous standard textbooks on 
dietetics, so it need not be repeated here. 

Drugs are often employed to considerable advantage, 
especially early in the course of treatment when it is 
desirable to control the s}'mptoms, thereby allaying the 
anxiety of the patient and establishing confidence in 
the therapeutic program. To this end, the following 
drugs are useful: the sedatives, as phenobarbital and 
the bromides; and the anti-spasmodics as atropine and 
belladonna. The .symptomatic treatment is very help- 
ful in giving immediate relief from some of the dis- 
tressing symptoms, likewise it attacks the vicious cycle 
of mucous colitis at a vulnerable point, thereby doing 
much to encourage the patient to have confidence in 
the therapeutic procedure. 

Other medicaments employed include the bland non- 
irritating vegetable mucilages which are sometimes em- 
])lo}’ed to advantage. These are generally derived from 
psyllium seed after the removal of the husks, oil, fiber 
and other irritating materials, leaving the demulcent 
mucilloid which has the ability to absorb and hold 
water, thereby providing a soft matrix for bulk for the 
stools. Such mucilloid gels e.xert no demonstrable ir- 
ntation on the mucous membrane of the colon and are 
useful in aiding in the formation of larger, bulkier 
stools. The writer has found the • following products 
to embody these principles: Metamucil (Searle), Mu- 
cilose Granules (Stearns) and Mucara (Wyeth). 

Cathartics and enemas are to i)e avoided as they tend 
to aggravate the existing evil by increasing the hyper- 
tonicity of the colon. Mineral oil by mouth is likewise 
to i)e avoided, as it interferes with digestion, it causes 
flatulence, it robs the ingested nutriment of its fat sol- 
uble vitamins. Oil retention enemas, however, may be 
employed as they are soothing without being irritating 
and tbey assist in evacuation of the stool. 

PROGNOSIS 

The prognosis of mucous colitis is always guarded. 
The disease is never fatal, although it may cause the 
patient to suffer ill health for years at a time, likewise 
recurrences are common even in the apparentl}' cured. 

If the disease is treated solely as an abdominal syn- 
drome, then the ])aticnt will probably continue to have 
his disease with remissions for many years. If on the 
other hand it is treated as a neurosi.s, there is a better 
chance of a cure. But this is not always an easy pro- 
cedure, as the nervous system of the person with mu- 
cous colitis has acquired certain well formed character- 
istic.s. Likewise the inherited tendencies of these per- 
sons are buried in the remote past of their ancestors 
who cannot be reached ; likewise the nervous system of 
the neurotic person has partly lost the ability "to relax, 
also it has acquired a vicious cycle and feeds on its 
own evil. The frustrations and conflicts of the past 
have produced fears and anxieties which produce psy- 
chic states as anxiety, etc., which in turn produce fur- 
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ther symptoms producing a vicious cycle with a con- 
stant procession of reciprocal factors. 

Psychotherapy as practiced by the internist may 
prove a simple process in some patients, while in others 
it becomes a major procedure beyond his talents. Such 
patients must be referred to persons specially trained 
in this work. 

Some patients respond satisfactorily to the combined 
medical and psychotherapeutic procedures, but there are 
others in whom the vicious cycle of endless recijirocal 
factors has become so thoroughly ingrained in the pa- 
tient that they are never broken up, and the patient 
goes through life complaining of the ever present mu- 
cus in the stool and the abdominal pain. Itiucous colitis 
then becomes a troublesome clinical problem. To these 
])atients life is often just one gas attack after another 
combined with a sensation of feeling “no good.” They 
are the legion who “go the rounds” seeking something 
in physical comfort that they never quite seem to find. 

Commonly they first consult the local physician and 
when they have exhausted his talents, they go to the 
cultist, then to the colon irrigation e.xpert, then perhaps 
to the faith healer, and when they have sampled all the 
varieties of the local healing arts, they are apt to visit 
the big clinic in the distant city, where they are given 
a thorough overhauling following which they are in- 
formed of their diagnosis which they are already quite 
familiar with. Then they are apt to return to the local 
physician where they start the cycle all over again. 
Sometimes instead of wandering, they cling to their 
local physician with a persistent tenacity consuming ex- 
cessive amounts of his time and patience with their 
seemingly endless recital of symptoms resulting from 
an introspective mental mechanism focused on the de- 
ranged colon. A variant of this “going the rounds” 
seen in congested cities is going from interne to resi- 
dent to attending physician and after a few months 
when the service changes is starting the cycle all over 
again. ’ ^ 

Yet it is the duty of -the physician to aid and assist 
these uncomfortable mortals in their search for physical 
comfort to the limits of his ability. But to do so he 
must understand them and their problems. It is im- 
portant that he understand the etiology, patholog}' and 
symptomatology of their clinical syndrome; but it is 
more important that he understand the sufferers them- 


VoLUME u 
Number 7 

selves as human beings living in a complex world tr)-- 
ing to pit their wits against the conflicts of a seemingly 
liarsh world and reacting to their frustrations by cen- 
tering their attentions on the derangements of their 
colon. 

SUMMARY 

The present trend is to consider mucous colitis a 
neurosis of the colon, a form of psychosomatic disease 
in which the life conflict of the person has been medi- 
ated through the sympathetic nervous system to become 
localized in the colon. 

.Mucous colitis is definitely associated with psycho- 
neurotic states as liigh tension states, an.xiety states, 
submerged fear comple.\es, etc. 

The causes of a neurosis are manifold, complicated 
and prolonged in their genesis. It is seldom that a single 
factor produces a neurosis, although it may appear to 
do so. 

The gastrointestinal tract is the most likely organ 
which is used to e.xpress a neurosis ; however, its good 
intentions are foredoomed to failure, as it was never 
intended to perform these functions. Its misguided 
efforts result in dysfunction of the viscera. 

The common symptoms of mucous colitis are mucus 
in the stools, localized or diffuse alxlominal pain, con- 
stipation, flatulence ; also numerous other local and con- 
stitutional symptoms. 

The principle physical sign is the presence of spastic, 
palpable and tender descending colon of rope-like char- 
acteristics. 

The principal x-ray sign is the string sign which 
usually occurs in the descending segment of the colon. 

In considering treatment, it must be borne in mind 
that the patient has developed a vicious cycle in which 
psychic states give rise to somatic sj'mptoms and these 
in turn to psychic states producing an endless proces- 
sion of reciprocal factors. This vicious cycle must be 
attacked and broken up at some vulnerable point. 

Among the therapeutic procedures employed are: 
psychotherapy, bed rest, rela.xation, bland diets, seda- 
tives, anti-spasmodics, physical therapy, demulcent gels. 

The prognosis is always guarded. The disease is 
never fatal, cures are sometimes obtained, recurrences 
are frequent; however, it is apt to be chronic and e.xist 
for years at a time. 
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An Outline for the Treatment of Peptic Ulcer 

By 

EARL P. LASHER. Jr.. M.D.. F.A.C.S. 

SKATTI,K. WASH. 


T hk PATHOI.OGIC ENTITIKS of benign gastric and 
duodenal ulceration have been known for a little 
over a hundred years. A good historical account of 
early descriptions is given by Robertson and Hargis 
(52). It is apparent from recent writings (23. 33) 
that the disease is becoming more common. 

Until recently no attempt at standardization of treat- 
ment was apparent, and the older literature therefore 
is confusing and difficult to evaluate. During the last 
ten years in this country, and for a longer period 
abroad, there has been gained sufficient agreement in 
the general principles of therapy to eliminate many of 
the less sound methods. .Mso, enough time has now 
elapsed and adequate follow-uj) become sufficiently 
popular to make material available for study. 

This review is presented to clarify the problems of 
classification of the types of pei)tic ulcer, so that; 

1. A proper method of therapy ma\' be chosen in any 
single instance. 

2. A more accurate prognosis may be offered to the 
patient. 

3, A plan of treatment may be evolved, so that at 
the end of another ten year period valuable in- 
formation will be at hand. 

4. The age of the patient will be given more con- 
sideration. 

5. The differences between the diseases ‘gastric ulcer’ 
and ‘duodenal ulcer’ will be appreciated. 

6. The anatomic position of the lesion will assume its 
rightful importance when therapy is selected. 
Early in the study of peptic ulcer it was noted that 
the disease characteristically api)eared in young people 
of a ‘tense’ emotional tj’pe. \Yolf and Wolff (66, 67) 
have convincingly shown the etiologic and therapeutic 
importance of emotions and personality in lesions of 
the stomach. Also, it has been known for some time 
that the total gastric secretion and gastric acidity are 
increased in patients with peptic ulcer. In our present 
state of knowledge all rational treatment is founded 
on a realization of these two facts (53). ' 

Though the tone of the, succeeding paragraphs is 
didactic it is realized that no fast rules can be set and 
that the art of medicine and surgery cannot be reduced 
to a formula. In different men’s hands the number of 
patients in any of the groups will vary. 

GROUP I 

Uucoiit plicated Gastric or Duodenal Ulcer 
TYPE A; In this are placed those patients under 
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forty with gastric or duodenal ulcer, who consult the 
physician within six months of the onset of their symp- 
toms. and whose troubles have been limited to ‘indi- 
gestion,’ pain and occasional vomiting. If properly 
treated these persons have the greatest opportunity to 
obtain a lasting cure of their disease. 

The usual case history is expanded to include inquiry 
into their emotional difficulties. Troubles in their home 
or work are corrected whenever possible and ever}' at- 
tempt is made to induce a more placid and philosophic 
outlook toward life. The patient is told that he has a 
potentially serious and chronic disease, and that his 
greatest chance for permanent relief is at hand. He 
must submit to certain studies and a strict regimen of 
treatment. The lesion is located by means of the barium 
meal and the gastric acidity determined by gastric anal- 
ysis with histamine. These data are a necessary base- 
line. Failure to find evidence of an ulcer in the gastro- 
intestinal series does not mean that it is not present 
and, with a proper clinical history, the outline of treat- 
ment is not changed (37). 

Though some type of compromise is occasionally 
necessary, every effort is made to have the patient 
spend two weeks in bed. He must stop smoking (15) 
and take no alcoholic beverages whatever. For the first 
few days only hourly milk and cream mi.xtures arc 
given; and supported by an amphoteric substance and 
anti-spasmodics as needed. Supplements are added at 
intervals and a progressive dietary regimen evolved. 
Sedatives maj' be necessary. As his activity is gradually 
increased more effort! is e.xpended to reduce the ner- 
vous tension. The diet is not allowed to progress be- 
yond six small bland meals per day. 

If he becomes free of symptoms the gastro-intestinal 
series is repeated at the end of three months. Then, if 
all signs of peptic ulcer are absent, the patient is told 
that in all likelihood another three months of the re- 
stricted regimen will be all that is needed. This advice 
is modified by the time of the year. Ulcer symptoms 
are usually cyclic in appearance and tend to recur in 
the early Spring and in the Fall (46). It is wise, there- 
fore, to hold the patient to his routine until late Spring 
or Summer whenever possible. After his three-month’s 
study he may be allowed to adopt a schedule of three 
restricted meals a day, and from this time until he is 
permitted a normal life he is seen about once a month. 

The decision to be made at the sixth month is diffi- 
cult. The patient is impressed with the fact that his 
disease is a chronic one, and that relapses are not un- 
common, and that he has done well so far and rvill 
probably avoid further trouble if he is careful and co- 
operative. The physician must now judge how much 
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progress he has made in changing the personalit)- of the 
individual and thus anticipate how much libert}- he may 
he given. In all instances the patient is told that fol- 
low-up visits are necessary. 

TYPE B ; In this are included those jicrsons under 
forty, with gastric or duodenal ulcer, who have failed 
to respond satisfactorily to a good medical regimen ob- 
served over three months, but who have, as yet, de- 
veloped no significant complication of their disease. In 
many instances the adequacy of the treatment may be 
questioned ; and it is then advisable to re-instruct them 
in the routine outlined for TYPE A and follow them 
more closely. Frequentl}' emotional factors have not 
been released and the help of a jjsychiatrist is decisive 
(63). 

If failure has been complete the patient is advised of 
the seriousness of his position and told his prognosis 
in terms of the medical experience now found in the 
literature. A continued conserrative regimen will bene- 
fit about 60% of patients (20, 16, 14), and subject 
them to a mortality of 3-6% (20, 16). Taking into con- 
sideration the degree of excellence of surgery obtain- 
able an operation will help some 85% (20, 26, 30, 38, 
50, 54, 62), but carries with it the disadvantages of 
expense, morbidity and mortality (gastric resection. 
2%; gastroenterostomy, J4-1%’) (20, 62, 68) and the 
hazard of recurrent, post-operative ulcer formation 
(5-10%) (14, 27, 29, 34, 50). In addition it will not 
relieve him of the necessity of following a restricted 
routine. An effort is made to determine how much his 
illness is costing him under conservative treatment; 
this includes time lost from work, doctor's bills, loss of 
recreation and social pleasures and the tax of more or 
less constant pain. The patient is then allowed to make 
his own decision. 

TYPE C : IVithin this group are those persons whose 
ulcer is gastric, and in whom the presence of carcinoma 
is .susjjected. The location of the lesion is of great 
significance (3, 2, 60, Fig. 3), and employing all our 
available methods, a correct diagnosis can be made in 
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about 95% of instances (20, 21. 2, 60). However, one 


IS not justified injvaiting too long for a questionable 
response to occur.’ By and large gastric ulcer is a more 
serious lesion than duodenal ulcer (9, 20, 26, 43, 47) ; 
and, as has been shown by Cooper (8), there'is no 
excuse for the long period of conservative treatment 
and indecision that precedes the usual operation for 
gastric cancer. Certainly three weeks of doubt justify 
an exjiloration. They do not, however, sustain the de- 
cision to operate when the surgeon has the preconceived 
notion that a resection will be done regardless of his 
findings. Statistical evidence does not uphold the ar- 
gument that any gastric ulcer should he resected lie- 
cause of the possibility of carcinoma (20). 

If the roentgenologist, or the gastroscopist Iielieves 
that the ulcer is carcinomatous exploration would seem 
a wise thing. In the difficult case peritoneoscopy is not 
often helpful. The gastric analysis, however, when done 
carefully with histamine, is a' very accurate indicator uj) 
to the age of 60. In Holman’s (21 ) studies it proved to 
be the most reliable (history and physical examination 
77%, gastro-intcstinal series 79%, gastric analysis 
91%). 

For reasons discussed below as much information as 
possible is gained before operation and kept in mind 
when the lesion is exposed at the table. 

TYPE D: In this are those patients over forty with 
duodenal ulcer, either recently acquired or of some 
years duration. For them the outlook is decidedly' dif- 
ferent from the group under forty because of the in- 
creased likelihood of the appearance of certain of the 
major complications of the disease, and because of the 
greatly increased mortality attendant upon them (6. 
43, 58) (Figs. I, 2, 4). 



These factors need not influence one to forego a com- 
plete medical plan as outlined above, and there is no 
justification in suggesting operation as the first or only 
therapeutic method worth trying. If, however, a pa- 
tient in this group does not respond readily he is ad- 
rised of the hazards to which he is e.xposed, and a 
definite effort is made to induce him to consider oj)cr- 
ative treatment. 

In these indir-iduals the procedure of choice is ga.stric 
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resection (20, 31, 50) ; excising about two-thirds of 
the stomach, and removing the ulcer-hearing portion of 
the duodenum, if, in the opinion of the operator, this 
last is not too dangerous. 

TYPE E ; This comprises those patients over fortj- 
who have a gastric ulcer. In them, one of the first 
considerations to be dealt with is the possibility of the 
lesion being either primarily, or, rarely, secondarily 
cancerous. All in this group are studied as completely 
as available equijiment will permit, and, as suggested in 
the discussion of TYPE C, a rapid response to conser- 
vative treatment is required. A decision as to the ad- 
visability of ojierative therapy is not put off more than 
a month. There are two reasons for this: the first 
being the fear that the ulcer is carcinomatous, and the 
second that the dangers of chronic gastric ulcer in a 
jierson over 40 are even greater than those of a duo- 
denal ulcer at this time of life (9, 20, 26) (.Fig. 1, 2). 



DEATH HATES PER <00,000 

Should an operation seem desirable, it is important 
that the clinical diagnosis he clear in the surgeon’s 
mind. It is occasionally difficult, with the gross speci- 
men in hand, and even with the aid of a frozen sec- 
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tion, to differentiate between gastric ulcer and gastric 


carcinoma. In instances of the latter disease a more 
radical operation, of the Ogilvie type (42), is pref- 
erable. 


GROUP II 

Duodowl Ulcer in xvltich Some Complication is Present 

TYPE A : In this the ulcer is at the pylorus and the 
symptoms and signs of pyloric obstruction are present. 
Here it is first necessary to determine the degree of 
spasm that is responsible for the occlusion. This is done 
by placing the patient at bed rest and restricting the 
diet as in the early days of the routine for TYPE A, 
GROUP I. Belladonna is used freely and the stomach 
is emptied night and morning by means of a small 
Levine tube. Care is taken to prevent alkalosis and 
hyjioproteinemia since edema at the outlet can be as 
effective a barrier as muscle spasm. As the size of the 
stomach decreases and the tone of its walls improves 
there is often a concomitant diminution in the obstruc- 
tion, and it may disappear entirely. A few weeks 
.spent with this therapeutic trial always jirecedes any 
surgical attempt to correct the condition. 

When conservative methods have failed a gastro- 
enterostomy is the operation of choice. This for four 
reasons; it provides prolonged, effective relief in 90% 
of the patients (20), it carries a lower mortality rate 
tlian does gastric resection, especially in an individual 
who has been subjected to a long period of starvation : 
the ulcer causing ]>yloric obstruction is usually one that 
is tending to heal and has demonstrated that tendency 
by the deposition of scar tissue, and, hence, cicatricial 
contracture about it : the procedure leaves reseefion for 
the rare patient in whom a recurrence of activity occurs. 

2'YPE B : Duodenal Ulcer with Acute Perforation 
into the Peritoneal Cavity' — Fortunately there is little 
difference of ojiinion concerning treatment of these pa- 
tients. 'j'he disease presents a surgical emergency. 
Whthin the last few years, however, some writers have 
advocated the execution of a gastric resection at the 
time of the acute episode (56). This is usually unwise 
for two reasons : the patient with a perforated ulcer is 
not in the best general condition to undergo so extensive 
a procedure; and simple closure of the perforation 
therefore carries a lower mortality; also 96% of duo- 
denal ulcers that perforate into the peritoneal cavity 
are on the anterior wall of the first few centimeters of 
the duodenum (43,47). The constant movement of the 
liver over this part of the intestinal tract with each res- 
piration prevents the formation of adhesions as the 
ulcer is penetrating and therefore prejiares the way for 
a free perforation. Duodenal ulcer in this location is in 
a fairly' advantageous spot. As shown in Figures A and 
B, it is not close to any of the large vessels and, is 
therefore unlikely' to cause significant hemorrhage. Be- 
ing removed from the pancreas, penetration into it and 
the resultant intractable pain is not apt to occur (48, 
44). Tlie possibilities of pyloric occlusion or ,i second 
perforation are thus left as the only' comjili cations to 
be really feared ; and, to be consistent in our arguments, 
neither of these, -per se, is a clear indication fur gastric 
resection. Therefore, after simple closure, it is good 
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judgment to allow the patient a trial on a strict medical 
regimen as given above. 




TYPE C: Under this heading are included patients 
under forty with duodenal ulcer in whom iiemotrhage 
has appeared as a complication. In these persons it is 
necessary to first determine the amount or bleeding 
(22, 41). !Much confusion is apparent in the literature 
because of failure to do this. Alassive hemorrhage 
might be described as that which is abrupt in onset, 
usually producing some degree of shock in a fe»v min- 
utes. It reduces the hemoglobin to 50To of normal, or 
below, when calculated after a state of adequate hydra- 
tion of the patient has been attained. Because of the 
anatomy' of the region (49, Fig. A and B), such bleed- 
ing almost always' arises from ulceration along the 
lesser curvature of the stomach or in the posterior por- 
tion of the first ten centimeters of the duodenum. 
Erosion of a large vessel, such as the gastro-duodenal, 
superior pancreatico-duodenal or one of their primary 
branches is needed to provide the volume of blood that 
is so rapidly lost. 

Hemorrhage of a lesser degree may arise from an 
ulcer in almost any location. 

Either type of iileeding in people of this age rarely 
causes death (2-4%; 6, 10, 22). and, as a general rule, 
conservative treatment is advised. Where bleeding is 
copious, no strenuous effort is made to raise the blood 
pressure rapidly, and the patient is given nothing by 


mouth for forty-eight hours after the bleeding has 
stopped. The progressive Sippy routine is then begun 
and bed rest continued for about ten days. No roent^n- 
ologic studies are attempted for at least two weeks 
after the hemorrhage. This is a distinct disadvantage 
because by that time sufficient healing may have been 
induced so that an ulcer in the posterior position cannot 
be visualized. X-ray studies are necessary, however, 
to eliminate the possibility that a gastric ulcer or some 
more unusual lesion was the source of the hemorrhage 
(51). 

In instances tvhere bleeding is not copious some type 
of bland diet is started at once (41), and the effects of 
the blood loss corrected by transfusion and the admin- 
istration of an iron preparation such as ferrous glu- 
conate, which is not irritating and is easily assimilated. 

As a rule, patients in this group are instructed much 
as are those classified under GROUP I, TYPE B, in 
whom the response to a good medical regimen was poor. 

I f the hemorrhage occurred during a period of adequate 
treatment, or if it was an episode in an individual in 
whom the disease was manifestly uncontrolled, surgical 
therapy is urged. The operation of choice is gastric 
resection, and in all cases where bleeding is a signifi- 
cant complication a most earnest attempt is made to 
remove the ulcer-bearing part of the duodenum, 

TYPE D; In this are placed the unfortunate victims 
of duodenal ulcer who have not obtained significant 
benefit from any method of treatment now known. 
Many’ have been subjected to one or more surgical pro- 
cedures. 

Most of these patients are constitutionally inferior 
or are periodic or habitual alcoholics, or present a 
family background of gastric disease. This last may 
suggest some inherited factor in the cause of the lesion; 
or it may be the result of years of bad dietary habits 
and poor food, ilany are indigent and constantly har- 
assed by worry, starvation and repeated illnesses. 

Here some type of financial aid or other tangible 
assistance is a necessity. Unless a permanent change is 
effected in the patient’s habits and circumstances, no 
purely medical or surgical plan can be expected to 
succeed. 

It is within this group, w’here there is so little else 
to offer and where the outlook is dark, that trials ot 
new methods such as a continuous neutralizing drip 
(64, 65), enterogastrone (24), or intrathoracic division 
of the two vagi are made (12, 13). When success can 
be attained here the method can be applied to others 
with peptic ulcer with real optimism. 

GROUP III 

-Ifassive Hemorrhage from Peptic Ulcer after the Age 
of Forty 

In this are grouped the patients over 40 who suffer 
hemorrhage from either gastric or duodenal ulceration. 
Again, the amount of bleeding is of great imyiortance. 
When of only slight degree, the individual is advised as 
he would be were he a younger man with a larger 
hemorrliage: GROUP II, TYPE C. 

ilassive hemorrhage from a pejitic ulcer in a person 
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(uer forty is a very serious event (6, 10. 19, 20, 22, 
36. 58. 65) . At the present time about 25% of these 
patients die; and half-hearted surgical measures serve 
only to increase the mortality. Recent figures indicate 
that an early evaluation of the case is essential, and 
that a decision to intervene or to pursue a conservative 
plan is necessary within the first forty-eight hours. 

Where several liters of blood are available and effi- 
cient help and good nursing attention can he obtained 
gastric resection, removing the ulcer, under local ane.s- 
thesia, is the procedure of choice. By this means the 
bleeding can he effectively and permanently stopped 
quickly. It is then necessary, however, to exert con- 
siderable effort supporting the individual in whom a 
major operation was done at an inopportune time (17. 
-18, 19. 20. 22). 

When surgical treatment is rejected this decision 
becomes final after the second day and is not changed 
until the patient has imjiroved sulficientlj’ to undergo a 
resection as an elective operation. It is unfair to the 
patient and to the surgeon to change plans when a sec- 
ond hemorrhage occurs before the effects of the fir.sl 
have been corrected (28, 36, 41. 65). 

When the patient over forty who has suffered mas- 
sive bleeding from a gastric or duodenal ulcer has re- 
covered he is urged to have a gastric resection without 
undue delay. 

GROUP IV 

Gastric Ulcer in which Sonic Complication is Present 
TYPE A : In this are those jiatients in whom acute 
perforation of a gastric ulcer has occurred. The prob- 
lems presented here are greater than in instances of 
acute perforation of a duodenal ulcer. Not infrequently 
the posterior gastric wall has been the site of the pene- 
tration and drainage has been into the lesser peritoneal 
sac. Diagnosis is difficult and the interval before con- 
sidering surgical attention often prolonged. The pa- 
tient is usually in an older age group and therefore in 
a more precarious position. Also the jiossibility of the 
ulcer being carcinomatous is worthy of considcraiion. 
It is thus wise to be jirepared to do an extensive opera- 
tive procedure at the time the lesion is attacked. With 
the sulfonamides, penicillin, and blood available simple 
clo.sure of a perforation in cancerous tissue is more 
hazardous than gastric resection (5). 

Where simple closure of a perforated benign ulcer is 
done the patient is advised as was the individual with 
a perforated duodenal ulcer. However, since a ga.stric 
ulcer is usually close to large vessels along the Ics.scr 
curvature, failure to rcsiiond to medical treatment with- 
in three months suggests the advisability of considering 
gastric resection. 

TYPE B : In this are the jiersons with gastric ulcer 
complicated by hemorrhage. Due to the anatomy of 
the part involved and the higher mortality iound in 
instances of hemorrhage from gastric ulcer the decis- 
ions noted under GROUP III are maintained regard- 
less of the amount of bleeding exhibited, 

TYPE C; This is reserved for the group of patients 
with chronic or recurring gastric ulcer in whom the de- 


velopment of carcinoma of the stomach is feared or 
suspected. In general the considerations advanced un- 
der GROUP I, TYPE C are held. It is probable that 
only about 5% of benign gastric ulcers become malig- 
nant (2, 60, 61). 

TYPE D; In this are the patients rvith bng-standing 
or recurring gastric ulcer. It has been noted that gastric 
ulcer, unlike duodenal ulcer, may heal fairl)'^ rapidly 
hut reappear in the same or an adjacent region (45, 
55. 67). Also, statistics indicate that gastric resection 
for gastric ulcer offers somewhat better immediate and 
long-term results than for duodenal ulcer (20). It is 
reasonable, therefore, to seriously consider the ac. vis- 
ability of gastric resection in patients with chro.iic or 
recurring gastric ulcer. 

GROUP V 

jUartjinal or Recurrent or Jejuna! Ulcer and Their 
Complications 

In these patients no general rules apply. Each prob- 
lem may be so complex that it is futile to attempt 
generalizations beyond noting that the disease occurs 
in 5-10% of all patients who undergo gastroenterostomy 
or gastric resection for peptic ulcer (1, 4, 27, 34, 39, 
59) ; that hemorrhage, and perforation, either free, or 
into an adjacent viscus are not uncommon complica- 
tions; and that, if surgical treatment is elected, better 
results follow gastric resection, after the dismantling 
of the enterostomy and resection of the ulcer-bearing 
portion of the bowel, than any other method (1. 20. 
29). 

Though many of these individuals are of the type 
mentioned above in considering intractable duodenal 
ulcer (GROUP II, TYPE D), something can be done 
prophylactically to prevent the appearance of jejunal 
ulcer and to reduce the incidence of hemorrhage as a 
complication. The lower the part of the intestinal tract 
that is exposed to the gastric secretions the more likely 
is ulceration to ajipcar (31, 32). It is unwise, therefore, 
to U.SC .a long jiroximal loop as was advocated some 
years ago when an anterior type of anastomosis w'as 
done routinely. When the transverse mesocolon is of 
normal Icngtli a ])osterior anastomosis with a short 
proximal looj) is a better procedure. Where the meso- 
colon is short an anterior type with a short loop is 
safer and preferable. 

Though the frequency of massive hemorrhage, and 
of gastrojejunocolic fistula is reduced by placing the 
anastomosis well away from the colon and the main 
stem and arcades of the middle colic artery it is rvise 
to use judgment in this since any secondary procedure 
requiring mobilization of a deeply jilaccd anastomosis 
is technicallj' difficult. 

Recently one writer has advocated a return to the 
classical Polya type of operation in preference to the 
I-Iofmeister modification in which the lesser curvature 
side of the anastomosis is sealed for a short distance. 
His (50) desire in doing this is to increase the amount 
of alkaline duodenal content that is poured into the 
stomach and thus reduce the chance of recurrent gastric 
ulceration. This argument is not without fault. Re- 
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airreiil or “m.-irghwl” idcoratmn is alitioM aiwavs witJi- 
iti litc diKla! jejtinal Ii.o{> 2'J}. and ii tvoiiW tlierc- 
fvrc scan boitcr tn imvc liu- ItiKlifsi iiosMhk- pi! 
and t(, r<dy nil tiic aclital rescoiinn of ariil-sccrcliti}; 
nnii-osn to reduce tlie ’gastric acit!iiy. 

ORDIJJ* VJ 

/Vp//r f /((T of llic fi.'fi/’fifo/it.i 

I'nrntiialely tluV malady i.s viticomiuon i 7 . 11, 25 ), 
ft Usually rcspouils to treauuent without operative i»- 
tervtmtiou (Utier th-'iu esopliattos'Ciijiv aud lioujtiuajti*. 
Hut there are at least two types. In the first the etioh.yj 
is Uiihiiown. as in j)eptic ulcer i-Kewhere. Oitier jea- 
ticiits show eviiletiee of short esophatjus, <li!iphra>j- 
matic hernia, or iiicompeteiit ratdia with presumed re- 
piirfriialion rtf pastric sivretioii into the firwer e-tijiliamts 
and afiuorttial rclcrition of it there, hi these iiistaucc' 
surpiral eorieetiiui of an uinlerlyiup delect may Iw 
necessary before a iiistinp cure iiui ite olii.ained l»y 
other means. 

f’erhaps the tiiost iniporltuit iiro:ednn‘ in patients 
with ati tticer of the esophapu.s is accurate tliapiHi'i- hy 
means of the harium swrtlKtw. and hy e'ophaptiscojiy 
and tiinpsy so that the oecasi<tnal person with esojihayeal 
careiuom.t, in wl»>m the appeaninee tif jeiin preeeries 
ohstnietive symptoms, is ionnd and subjected Hi the 
proper sttrpi’cal tre.’ifnieiit. 

(ifiOfif' S'lf 

(iastroihtodciuil ricrralton in the Aijed 

It is hcei.iiuiiip iiicicasinply apparent that pastrie or 
tluodeiial ttlecration tn.ay appear for the first time in 
elderly iinlividnals (2.a, 40). In many rej'orts these 
jiatieuts are ineUtded with tiie yonnper ptsijdc with 
peptic ulcer. 'I'liey shotild luit lie as tiiere are fnnda- 
inentai dilTerences in the two diseases, (lastrodnodcnal 
ulcerations of the aped are often ninllijdr, more fre- 
((uently pasiric than duodenal, almost ns eomnion in 
women as in men. and their apjiearanee is only rarely 
ns.soeiated with pastrie hyperacidity, Witiiin the sif>in- 
acli tliev arc often seattered Iii.ph on the posterior wall, 
well away from the ’■mapenslrasse.” 

Tlionph little is known of the usual course of the 
disease it is likely that it is dauperous. especially lic- 
causc of the. common occurrence of exsanpuiiiatinp 
heuvirrhape as a complication. Circulatory disUirhaiire.s 
.secondary to arteriosclerosis are jiroliahly resjioiisihlc 
for the appearance of the lesions and liicir aiarminp 
conscfjuence.s. 

Little is c.vpectcd from surpical trealment (57). 'i he 
vascular changes arc widespread .and tlierc i.s no hyjicr- 
acidity to comliat, and the jialienls are usually in poor 
jihysical condition. 


DISCUSSION 

'I liouphts on peptic ulcer are cli.inpiiip. .-Xnd tii(. d,';, 
en.se emhraee.s .so maiiv clinical syndromes that it is 
unlikely that any one priK-edurc nr type fd therativ 
wdi lie foimd miivcrsrdly enicaeirnis. At the pre.sem 
{itne (he catise.s of the lesions arc not known if.h, and, 
tli'Miph there has heen a great wave of eiillmsiasai 
anwiup surgeons, resection of the .slnnindi doe.s not 
seem the therapeutic ultimate that is flesired : nor is it 
prohatile that its wider iwe has riecreasrd the niDrl,aiity 
from the disease, 'riionph several writer.s talnilate the 
mortalities of the complications of the nicer accordiiig 
to ape. none does the s.-nne for ga.stric resection at 
various periods of life. The figure.s for alnioU .any 
operation nm he improved hy u.sinp it predoininamlr 
in young j>eop!e. Tenr,s)rarily the niorhidity has hrtn 
dittiinished in many instances and thi' is certainly licnc- 
ficiah It doc- not ju.stif}' advising certai!! jiatietits with 
g.Tsttic nr ditoden::! tticer that a cure can lie obtained. 

.'sU.M.MAKV 

‘f'he following classification of patients with peptic 
ulcer is given and indications for irea’metit in each 
instance discussed. 

Gl{f tUP I; f-’nri>!!i/-liciilril Gastric or Diiodnic! 
I leer 

Type ; New ulcer, young person. 

Tyjie H: Heciirreitt ulcer, young jiersou. 

TvjH- U: Uastrir ulcer, i)ucstion of carcinnnta. 
Tvi>e I); Duodenal ulcer, over forty years of age. 
Type L: <instric ulcer, over forty years of age. 

(fK’t tl.’l’ Ji: Jtniidfiia! Vlccr in xAiich Sonic Coin~ 
(•licalion is Present 
Tyjic -A; f’yloric t.histruction. 

Type H: Acute Perforation. 

Tvjie C’; nentorrhage, under forty years of age. 
Type 1): Intractable Ulcer. 

UKi >UI^ in : Mosshe Uemorrhiujc from Gastric or 
Puoticiial llrer After the - ifte of I’oriy 

f.KOLT’ IV: Gastrie I leer in xehicit Some Com- 
j'lieation is Present 
Tvjie-A: .Acme Perforation. 

Tx-jiy H; Ilemorrhage, at any ttge. 

Tvjv C; Carcinoma. 

Tvfic D: Chronic or Kecurring C.astric Ulcer. 

t'.K^tUP V': Marriiiia! or Jejunal I leer and Ps 
Coinf'liealioiis 

GROUP VI ; Peptic Vleer of the lisophaitns 

(',ROUP Vll: Gastrudnodcnal Llccration of the 
Atjed 
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^'T^ue present investigation is a continuation of 
^ some studies of the effects of high fat diets on 
intestinal elimination. In a previous communication 
(1), the effects of saturated glycerides fed to dogs 
were noted. These studies were carried out to deter- 
mine why a group of human subjects (2) fed ^diets 
containing large amounts of fried foods, pastries and 
other fat-rich articles, reported cbntratlictory results 
with respect to intestinal elimination. Dogs were used 
as subjects' in our e.xperiments in order to avoid the 
niistakes in interpretation whicii human subjects, sub- 
mitting their own reports, might make. 

vSince uiLsaturated fatty acids also occur in the gly- 
cerides in foods, the jiresent investigation is concerned 
with some unsaturated materials. Oleic acid is said to 
be the most widespread of all natural fatty acids (3). 
It forms more than half of the total fatty acids in very 
many fats and is present to the e.xtent of at least ten 
per cent of the total fatty acids in most fats. So far, 
it has been found absent from no natural fat or phos- 
pho-lipid. Linoleic and palmitoleic acids are .other uu- 
saturated fatty acids jiresent in many natural fats, al- 
though not nearly so prominent as oleic acid. 

Since oleic acid is the most widely distributed of all 
of the naturally occurring fatty acids, pure triolein was 
added to the standard diets fed to our dogs, ^\'c were 
unable to obtain sufficient quantities of the jiure tri- 
glycerides of other unsaturated acids for feeding jnir- 
poses. However, some jireliminary e.\]>crinients with 
linseed oil were made and these are included in this 
report. 

PROCEDURE 

Three of the dogs* used in our previous e.xi)criment 
were used as subjects. These dogs were kept indoors 
in separate cages from which they were removed for 
periods of e-xercise. Each dog received the contents of a 
one-pound can of Pard** once a daj’ at a common 


*Dog C, a mixture of hound and collie, weighing about twenty- 
three pounds, and the fox terriers R and VT, weighing seventeen and 
thirteen pounds, respectively. 


""Sufficient canned Pard to complete these studies was provided 
through the courtesy of the Research Division of Swift and Company, 


From the Department of Physiological Chemistry, The Ohio State 
Univcniiy. College of Medicine. Aided by a grant from the Comly 
Research Fund of The Ohio State University. 

•‘Present Address: Arthur D. Little, Inc,, Cambridge. Mass. 
Submitted August 15, 


feeding time. When added fat was to l)e included in 
the diet, the contents of a can of Pard (454 gni.) were 
thoroughly mixed with the calculated amount of fnt in 
a mortar. The dog was then allowed to eat dircctlv 
from the mortar. If he did not eat all of liis food, it 
was removed from the cage after half an hour and nn 
more food given until the ue.xt regular feeding time, 24 
hours later. 

As in the previous experiment, information about the 
. intestinal behavior of the dog was gained Iw direct 
observation and by chemical examination of the fecc,s, 
the fecal material being collected as (luickly as possible 
after defecation. Each special diet w.as fed for three 
consecutive (jays. 'I'lie second d.ay's ration was identi- 
fied by a marker in order to sliow the time required for 
the food to pass through tlic alimentary c.anal. 

Chemical examination of the feces included moisture, 
total lipids. lipids soluble in neutral ether and soap fat; 
Iodine and acid numliers were determined for the lipid 
fractions, the fractions being i.solated and purified as 
in our previous investigations ( 1 ) . 

DIvSCUSSION 

Olive oil contains nearly eighty per cent triolein and 
is frequently classed as a mild cathartic in doses of 15 
to 30 cc. taken 2 or 3 times daily (5). It was, tlicrefore, 
not surjirising that triolein heliavcd as a laxative when 
.added to the Pard diet of tlic dogs. 'I'lic larger doq.s, 
C and R, ate a diet containing 20 per cent triolein but 
the smallest dog, W, was made ill by sncli a diet, hol- 
lowing tlicse feedings the stools of flogs C and R were 
Ioo.se. moist and ]>oorIy formed. All three dogs ate a 
Pard diet containing 10 per cent triolein. Following 
tin’s diet, the stools were soft and moist but moderatch' 
well formed. Table I contain.s the analytical data 
from the feces of the dogs fed the triolein diets. 

Examination of 'I'aui.e I reveal.s several fact.s. \\ ben 
dogs C and R ate the diet with 20 per cent added trio- 
lein, the total percentage of lipids in tlie feces was less 
than when the diet with ten ])cr cent triolein was fed, 
although, as noted above, the laxative effect was greater 
with the 20 per cent diet. Tliere were more fecal soa)^ 
when a ten jier cent triolein diet was fed to dog.s C 
and R than when a jilnin Pard diet was fed. Tins is 
the only instance in any of our invc.'tigation.s^ wltcre 
the quantity of fecal soaps pre.sent on a high fat diet 
has exceeded or even equalled the amount of fecal soap.s 
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on the plain Pard diet. However, dog W did not show 
any increase in fecal soaps on the ten per cent triolein 
diet. 

I'he acid numbers of all lipid fractions of the feces 
of dogs C and R on the twenty per cent triolein are 
appreciably higher than normal and indicate the prob- 
able presence of a free fatty acid. The soap e.xtracts in 
particular, with values corresponding to molecular 
weights of 397 and 200 respectively, suggest the jiossi- 
bility of oleic acid (molecular weight 282) in the soap. 
The iodine numbers of these same fractions are also 
higher than the normal values indicating the presence 


stearic 3.5 per cent, oleic 9.6 per cent, linoleic 42.6 per 
cent and linolenic 38.1 per cent. This oil was selected 
for some preliminary experiments because of its rela- 
tively high content of linoleic and linolenic glycerides, 
neither of which were available in pure form. 

Linseed oil has been described as a mild cathartic 
(6) and so it was believed that no particular difficulty 
would be encountered when a diet of Pard containing 
ten per cent added linseed oil was fed. Dog C did eat 
the diet unhesitatingly. However, normal elimination 
followed and no la,xative effect was produced. Dog R 
was very reluctant to eat the diet and fecal elimination 


Table I 

Aftalysis of Frca! Mafi'riat Collected from Do^s Fed Triolein and IJnseeJ Oil in Measured Quantifies 
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of unsatiirated material. However, as the iodine num- 
ber of triolein is only 85 and that of the free oleic acid 
89, is it impossible to explain higher values merely as 
unabsorbed triolein or as free oleic acid or its salts. 

The acid numbers of the fecal soaps from dogs C 
and R on the ten per cent diet of triolein indicate either 
the presence of acids of much higher molecular weight 
than oleic acid or the occurrence of appreciable quanti- 
ties of non-titratahle material in the .soap fraction. The 
iodine numbers of the same material show that it is 
also considerably more saturated than pure oleic acid. 
On the other hand, the fact that the iodine numbers of 
the neutral ether extract and of the total lipid fraction 
are higher than the normal values uffiile the acid num- 
bers are lower than the normal values indicates that 
some unchanged triolein is probably present in these 
fractions. 

Dog W, somewhat smaller than the other two dogs 
and unable to tolerate the higher fat diet, behaved 
similarly to dogs C and R when fed the ten per cent 
triolein diet. The total lipids did not equal those on a 
simple Pard diet, but the soap fat was less than nor- 
mal and the neutral ether extract greater than normal 
as ivas the case with the other dogs on the twenty per 
cent triolein diet. 

Linseed oil (4) has been reported to consist of glj'- 
cerides of the .following acids: palmitic 5.4 per cent. 


became scant;-. Dog \V was constipated for 48 hours 
when fed the diet. 

The moisture content of the fecal samples was ele- 
vated in every case although no laxative action was 
noted. {’J'abliv I) No agreement exists between the 
per cent of lipids in the various fractions. However, 
the high iodine numbers and the low acid numbers of 
the neutral ether fractions indicate the probable pres- 
ence of un.safurated triglycerides in those fractions. 
The correspondingly low values for the soap extracts 
indicate that neither fattj' acids nor unsaturated mater- 
ial were present to any extent in the soaps. 

Further studies with the pure triglycerides of linoleic 
and linolenic acids are necessary in order to determine 
which, if either, of these acids was responsible for the 
effects noted. 

vSUMMARY 

1. Measured amounts of triolein were added to a diet 
of standard dog food and fed to dogs to determine 
the effect of the unsaturated glyceride on intestinal 
elimination. 

2. Triolein added to the normal diet of the dogs acted 
as a mild cathartic. 

3. If the dog could tolerate an addition of twenty per 
cent triolein to his diet, the percentage of total lipids 
in the feces was less than when he was fed a diet 
witli only ten per cent added triolein. 
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4. Measured amounts of linseed oil were also added to 
the standard diet in order to study its effects on in- 
testinal elimination in dogs. Linseed oil was used 
ijccause pure glycerides of linoleic and linolenic 
acids were not available in sufficient quantities to be 

, used for feeding purposes. 

5. Linseed oil produced constipation in the smaller dogs 
and had no effect on the largest animal. 

CONCLUSIONS 

No general conclusions can be drawn concerning the 
effects on intestinal elimination produced by feeding 
diets rich in unsaturated glycerides. Triolein, the tri- 
glyceride of the most widely distributed of all naturally 
occurring fatty acid.s, produced a laxative effect when 
added to the standard diet in either ten or twenty per 
cent concentrations. When the lower concentration of 
triolein was fed to the larger two dogs, more total lipids 
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and more soap e.vtract were jiresent in the feces than 
when the higher concentration was fed. The low acid 
am iodine mmibers of the soap extract after the diet 
with ten per cent triolein added indicate that the soap 
extract did not contain appreciable quantities of oleic 
acid. WJicn the twenty per cent diet was fed to these 
.same dogs, oleic acid was apparent!}' present in the 
soaps. 

If the effects produced iiy linseed oil were caused by 
the rather large per cent of linoleic and linolenic acids 
present in its glycerides, then it might be assumed that 
the pre.sencc of glycerides of one of these acids or of 
both of them in the diet would cause constipation. Fur- 
ther investigations will he needed to clarify this point. 
However, it can he said that neither of these acids n-as 
present to any extent in the soap extract because the 
low iodine and acid numbers exclude such a possibility. 


REFERENCES 


1. Wikoff, Helen L., Cauh Jean R and Marks, Bernard M.: Some 
Effects of Diets Ridi in the Glycerides of Saturated Fatty Acids 
on Intestinal Elimination. IE Am. J. Dip. Dk, 20:393, 1945. 

2. Smith, Clayton S,; A Cotnp^trison of the Digestibility of Meals 
Prepared vich Animal versus Hydrogenated Vegetable Cooking 
Fats. Ohio State Med. J.. 39(5):425, 1945, 

3. Hildiich, T. P.: The Chemical Constitution of Natural Fats. P 5, 

John and Sons, Publishers, 1940. 


4. Ibid., P. 125. 

5. Goodman, Louis and Gilman, Alfred: Pharmacological Basis of 
Therapeutics. P. 309. The ^facm^IUn Co., PubJiiherr, 194J. 
^fuIines, Michael G.; "Pharmacology. P. 289. Oxford University 
Press, 1944. 

Davison. Forrest Ramon: Synopsis of Materia Medica, Toxicology 
and Pharmacology. P. 17S. The C. V. Mosby Company, 1944. 
Goodman, Louis and Gilman, Alfred: ‘'Pharmacological Basis of 
Therapeutics. P. 768. The Macmillan Co., Publishers, 1941. 


Benign Ulcer of the Caecum 
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C ASE report; On the 23rd of June, 1944, a Naval 
Officer, aged 57 years, was admitted to Rideau Mil- 
itary Hospital. For three days he had suffered from 
a pain in his abdomen. It had started as a vague, in- 
definite feeling of discomfort around the navel, hut 
had later developed into a dull ache in the right lower 
quadrant. This was his only complaint. He was not 
nauseated and had not vomited. His bladder and bowels 
functioned regularly. His previous health bad always 
been good. 

He was a robust looking man, although a little over- 
weight. His temperature on admission was 99.8° F., 
his pulse rate 84, and his respirations 20 to the minute. 
Complete physical examination elicited nothing re- 
markable. except some acute tenderness in the right 
iliac fossa and rigidity of the lower part of the right 
rectus abdominis muscle. The tendemess could not be 
reproduced by digital palpation of the rectum. A leu- 
cocyte count showed 19,100 W.B.C.’s per cu. m.m. of 
blood. Urinalysis showed albumen graded 1. 

Immediate coeliotomy was elected in the belief that 
the patient was suffering from “acute appendicitis’’ al- 


though “perforating neoplasm of the caecum” was con- 
.sidcred a possible alternative diagmosis on account of 
the patient’s age. Under spinal anaesthesia a small 
Lanz incision was made in the alidominal uall. The 
appendix was readily accessible and was delivered into 
the wound without difficulty. It was not diseased. The 
caecum was then palpated gently and in the lateral wall 
directly opposite the ileo-caecal valve an indurated mass 
Avas encountered which measured about 5 cms. in di- 
ameter. By enlarging the original incision laterally for 
about 10 cms. it ivas possible to visualize this mass and 
to explore the remainder of the peritoneal caA-ity. Nu- 
merous discrete, firm lymph nodes measuring anything 
up to 2 cms. in diameter ivere felt in the substance of 
the right mesocolon and in the ileo-colic angle. The 
liA'cr appeared to be free from disease. The obvious 
diagnosis now appeared to be “adenocarcinoma of the 
caecum Avith lymphatic metastasis.” Accordingly the 
terminal ileum and the right half of the colon Avere re- 
sected in one stage along Avith their mesenteries and 
continuity of the bowel was re-established by anasto- 
mosing the ileum to the middle of the transverse colon. 
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Aseptic end to end anastomosis was carried out using 
tiie Martzleff-Borget technique witli a Parker- kcrr 
basting stitch of 000 catgut for the inner layer and in- 
terrupted Halsted sutures of No. 0 black silk for the 
outer. Five mgms. of sulfanilamide were applied along 
the suture lines as advocated by Varco. Peritoneum 
was sutured over the raw area left by removal of the 
right half of the colon and 10 grammes of sulfanila- 
mide powder were dusted into the general peritoneal 
cavitv. The incision rvas closed in layers without 
drainage. 

The patient stood the ojicration well and convalesced 
smoothlv. The cutaneous sutures were removed on the 
tenth post-operative day, by which time the wound had 
healed soundl}’ and the patient was free from symp- 
toms. 

He remained in hospital for another week, mainly to 
regain strength and was discharged, recommended for 
28 days convalescent lea^•e. He returned from leave in 
excellent health, suffering no distress and able to eat 
or drink anything. A barium series taken on August 
22nd, 1944. j'ust two months after the operation, showed 
that there was no obstruction at the site of anastomosis. 
Barium flowed freely from ileum into colon two and 
half hours after ingestion. 



Fig. 1 — Retouclied photograph of the excised specimen. The point 
of the pencil indicates the CMtcr of the ulcer lying in the lateral wall 
of the caecum directly opposite the ilco-caccal sphincter. 

The resected sjiecimen was examined immediately af- 
ter the operation. It consisted of terminal ileum, cae- 
cum, appendi.x. ascending colon, hepatic flc.xurc and 
about half the transverse colon along with portions of 
the mesentery and the right mesocolon. In tiie lateral 
wall of the caecum at the level of the ilco-caecal valve 
there was a hard spherical whitish mass measuring 
about 5 cm. in diameter. In the centre of this mass on 
the mucosal surface was a deep funnel-shaped crater 
measuring 1 cm. in diameter and penetrating through 
air coats of the bowel to within the substance of an 
epiploic appendix on the serosal surface. The base of 
the ulcer was reddish and was covered with ne- 
crotic material. In its gross appearance this ulcer 
differed in no way from those in the series of 
sixty-one small cancers of the large bowel which I have 
reported previously. The firm raised edges of the 
ulcer and the presence of numerous enlarged hard 
nodp in the mesentery carried all the hallmarks of 
malignancy. It was not until sections had been exam- 


ined under the microscope that the true nature of the 
condition could be recognized. Sections from the mar- 
gin of the ulcer showed no degenerative change in the 
mucosa hut the remaining layers of the wall of the 
bowel were oedematous and totally disorganized by_ a 
widespread exudate of acidophilic fibrinous material 
and the whole thickness of the bowel was densely in- 
filtrated with large numbers of lymphocytes plasma 
cells and eosinophiles. The cellular exudate extended 
to the serosal surface and in some areas the mononu- 
clear cells were collected in large abscess-like focii. 
Nowhere was there a sign of malignancy. Sections of 
the lymph node.s showed them to he involved in a 
similar inflammatory process which was accompanied 
l)v extensive c.xtravasation of red blood celks. 1 his then 
was not a cancer but a benign ulcer of the caecum. 

DISCUSSION 

Benign nicer of the colon was first described by 
Crtiveilhier in the year 1830 hut it is still an uncommon 
disease for in the year 1939 Cameron reviewing the 
literature of over a century was able to find records of 
only 68 cases. About half of the ulcers have occurred 
in the caecum and a.scending colon and have been sit- 
uated with greatest f requeue}' in the lateral wall of the 
colon diamctricall}’ oiiposite the opening of the ileo- 
caecal valve. According to Barlow the age incidence is 
highest between 25 and 50 years hut cases have been 
reported in persons aged from 18 to 80 years. Alales 
arc affected more commonly than females, especially 
when the lesion is situated in the right side of the colon. 
Coincident ulceration of the stomach and duodenum 
has been reported in 4% of cases. The aetiology of the 
disease remains obscure. A ho.st of theories have been 
advanced and have included inflammatory' circulatory, 
neurogenic, hacteriologic, toxic digestive and purely 
mechanical explanations. Many of these arc strongly 
rcmini.sccnt of the oft-repcated hut still unproven the- 
ories which are supposed to explain the occurrence of 
ulceration in the stomach and duodenum. An “anaemic 
spot’’ has ))cen described in the caecal wall. Lymphoid 
degeneration, local eiidoarteritis and even the faint 
acidity of the chyme which passes through the ilco- 
caccal sphincter have all been indicated as possible 
actiologic factors. It used to he thought that inflamma- 
tory disease of the caecum occurred most frequently 
in countries where coarse cereals formed the staple diet 
of the poorer classes hut the late Sir David Wilkie ex- 
l)re.sscd the belief that these diseases had become even 
more common in Scotland after meat had been largely 
.substituted for the vegetable matter in the diet of the 
people. Cutler has postulated a relationship between 
simple ulcer of the caecum and the subsequent develop- 
ment of cicatricial enteritis but this does not appear to 
he in accordance with the findings of Hadfield in con- 
nection with this disease. As stated by Barlow the con- 
crete facts seem to be that the great majority of the ul- 
cers occur at sites of relative stasis and reports stress 
the funnel-shaped perforating type of ulcer with fre- 
quent erosion of muscles. The edge is often hard and 
relatively chronic but the base may be active suggesting 
a lesion of slow onset which has suddenly become 
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acute. Sixty-six per cent of reported uJcers of the 
right side of the colon had perforated when they were 
first seen. 

The clinical symptoms usually resemble those of ap- 
pendicitis but cases have Ix:en reported where the pre- 
senting symptoms have been gastro-intestinal haemorr- 
hage, formation of a mass resembling a neoplasm, 
stenosis of the gut leading to obstruction, or sudden 
perforation of the ulcer followed by general peritonitis. 
Only one case has ever been diagnosed correctly prior 
to operation. In this case Bombi' made the diagnosis 
by means of a barium enema. 

Treatment must be operative. No case treated con- 
servatively has survived. The surgical measures which 
have been employed are 1) Simple drainage with 100% 
mortality, 2) Oversewing the ulcer, with drainage. 
3) Local excision of the ulcer, with drainage. 4) Re- 
section with primary anastomosis. 5) Exteriorization 
resection. The mortality of cases treated surgically has 
been 40%. 

Obviously the treatment to be adopted in any given 
case must depend upon the condition which is discov- 
ered at the time of operation. Primary resection would 
appear to be the method of choice, where the lesion has 
not 3'Ct perforated. It is the only certain method of 


doling with a disease which cannot with certainty be 
differentiated from carcinoma until the excised speci- 
men has been subjected to careful histologic scrutiny. 
Where the lesion has perforated it may be necessarj- 
to adopt less radical measures. Simple drainage is not 
enough but closure of the perforation by suture m'th 
drainage or exteriorization of the lesion with drainage 
together with exhibition of sulfonamides might well 
suffice. 

SUMMARY 

1) A case of benign ulcer of the caecum has been 
reported where the patient was operated upon in the 
belief that he was suffering from appendicitis and a 
hemicolectom}- was performed because the lesion was 
thought to be malignant. 

2) The available literature has been reriewed, 

3) Benign ulcer of the caecum is a rare disease of 
unknown aetiolog)' which occurs chiefly in the male 
sex. ft has a strong tendency to cause perforation of 
the Iwwe). The symptoms are usually mistaken tor 
those of appendicitis. At operation the lesion may re- 
semble carcinoma of the colon. Conserr-ative treatment 
is invariabh’ fatal. The operative mortality- is about 
40%. Primary resection with re-establishment of the 
continuity of the bowel is the procedure of choice. 
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The Correlation of Intestinal Protozoa and Enteric Microorganisms 
of Known and Doubtful Pathogenicity. 

OSCAR FELSENFELD, M.D., -M.S. 
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CHICAGO, ILL. 


C oxFLicTixG OPINIONS concerning the pathogenicity 
of intestinal protozoa are often recorded in the 
literature. WBiile Endamoeba histolytica, Giardia latnb- 
lia and Balauitdhnn coli are unquestionably considered 
to be disease producing agents, the position of other 
■organisms belonging to these phyla has not as yet been 
clarified. Some authors believe that Er.doUma.v mna, 
lodamoeba buischUi or Dientamoeha fragilis may pro- 
voke diarrhea (1-3). Chilotnastix mesuiU is listed as 
pathogenic by certain investigators (3, 4). Other 
workers, horvever, do not believe that these micro- 
oiganisms can cause disease (5-7). Similar differences 

From the Enteric Center of The Chicago Afedical School, Chicago 12. 
Illinois. 


of opinion occur in tlie evaluation of the pathogenic 
power of bacteria present in many fecal specimens, 
particularlv the Protei, paracolon bacilli, AlcaUgencs 
and Pscudomonades. At the present - time, however, 
many investigators are accepting the t\yo most impor- 
tant members of this group, i-c., Protci and paracolon 
bacilli, as potential pathogens, especially in children. 
The above enumerated bacteria are frequently found 
in diarrheic stools, concurring with "accepted” patho- 
gens, as Shigella. Salmonella, E. hisolyiica, etc., and 
in cases of diarrhea where microbes generally consid- 
ered as pathogenic could not be revealed with the ai 
of the usual laboratory tests. 

While reports on the investigation of the accom- 
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panying bacterial flora in bacillary diarrhea are fre- 
quently encountered, very little is known about the 
occurrence of Enterobacteriaceae in protozoan infec- 
tions. The writers of this article were unable to find 
conqiarative statistics showing the frequency of “doubt- 
ful” pathogenic bacteria and protozoa in the same series 
of diarrheic stools. It seemed necessary, therefore, to 
perform investigation in this direction, in order to 
clarify the role of both groups of organisms in human 
disease. An effort was made to. receive material suit- 
able for both bacteriologic and parasitologic study. 
Laboratories using the services of this Enteric Center 
were asked to furnish permanent hematoxylin stained 
slides for the study of protozoa and I)acteriologic cul- 
tures or preserved fecal specimens. During tlie last 
three years specimens from 404 cases of amebic dys- 
entery; 13 patients infected simultaneously with E. 
histolytica and either Salmonella or Shigella; 39 Sal- 
monella or Shigella infections; 830 diarrheas in which 
no “generally recognized” patliogen was found and tlie 
etiology of the disease was unknown, were studied for 

Table I 

T/ji* Occurrence of hites/iridl ProfdzoJ 


the presence of bacteria and protozoa and the results 
compared with tlie findings in 237 persons who did not 
have diarrhea. Tlie statistics were evaluated with the 
aid of the routine mathematical methods. The calcu- 
lations and detailed statistics correlating each species 
of protozoa and type of intestinal microbe are too 
lengthy to be incorporated in this article. 

Only 23, or 5.1 per cent of the patients with B. his- 
tolvtica and 3, or 5.7 per cent of the cases infected 
with Shigella or Salmoiwllaj or with the combination of 
these latter microbes and B. histolytica, did not have 
Protci, paracolon bacilli or botli in their stools. On the 
other hand, only 11, or 4.6 per cent of the persons not 
having diarrhea showed Protci or paracolon organisms 
in their fecal specimens. This evidence indicates that 
there is doubtless a connection between the appearance 
of these microbes in the stool and diarrhea. In the 
ca.se of diarrhea of unknown origin, however, a higher 
number of persons, 15.6 per cent, did not reveal Protci 
or paracolon organisms. 

Table I demonstrates the summary of the findings of 
intestinal protozoa in all of the examined cases. Statis- 
tical evaluation of this table shows the following feat- 
ures : 


A* Afnehas 



Ahtolu 

te Number 

Per Cent 


Condition 

zC 

d 

*4 

2 

2 

•■ft 

•■w 

Q 


*ft 

2 

2 

•ft 

c 

AmeHists 

404 

404 

185 

201 

9 

5 

100 

4S.S 

49.8 

2.2 

1.2 

E. histo. a. 
Salm. Of Shig. 

n 

1) 

4 

A 

2 

0 

too small for evaluation 

Salm. or Shi/;. 

J9 

0 

14 

1/ 

1 

1 

too small for evaluation 

No known path 
but Pr. or pa* 
faction pres. 

7IS 

0 

551 

519 

9 

16 

0 

•*9.9 

44,4 

1 

1.2 


No known path 
no Pr. or para- 
colon found 

112 

0 

45 

A7 

5 

5 

0 

•10.2 

41.9 

2.7 

4.4 

No diarrhea 

257 

10 

62 

51 

4 

2 

4.2 

26.1 

15.1 

1.7 

.8 


B. Flas^Jhtes 


Ahsofnie Number 


Per Con/ 


ConJition 

So 

s 

ft 

W 

N 

w 

ft 

-ft 

-■I 

ul 

5 

6 

C. 

6 

S 

V 

-ft 

ft 

— 

0 

•ft 

•i 

Ji 

Amebiasis 

•*04 

19 

25 

58 

40 

9 

4.6 

7.9 

9.9 

9.9 

2.2 

H. histo. a. 
Salm. or Shi;j. 

Jlj 

1 

2 

1 

0 

I 

too small for evaluation 

Salm. or Shig. 

59 

1 

3 

1 

1 

1 

too small for evaluation 

No known path 
but Pr. or para- 
colon pres. 

718 

62 

65 

61 

60 

57 

8,6 

8.6 

— 

8.4 

— 

8.5 

7.9 

No known path 
noPr. or para- 
colon found 

112 

14 

8 

7 

6 

5 

12.3 

?.2 

6.2 

5.3 

2.7 

No diarrhea 

257 

4 

4 

2 

2 

■5" 

1.7 

1.7 

.9 

.9 

1.5 


E. hiito. = E. histolytici; I. but. = L butschli; D. {tag. = D. 
frasilis; Chit. mcs. = Ch. mesnili; Tricho = Trieliomonas; Emb, 
mt. = Emb. mtestmalis; Ent. bom. = Ent. hominis; G!a. Iamb. = 
G. lamblia; S.ilm. = Salmonella; Shig. = Shigella; Pr, = Protci; 
paracolon =r paracolon organisms; path. = pathogen; pres. = present”. 


1. B, histolytica was found in a far lower number 
than was e.x])ected in persons not having diarrhea. This 
may he due to the fact that more than one-half of the 
healthy controls were medical students recently arrived 
in Chicago from the relatively lightly infected Eastern 
states. 

2. Other amebas were found in an increased num- 
ber in all of the diarrheic stools excepting those caused 
by known bacterial pathogens. There was, however, no 
significant difference in the increased percentage of 
these amebas in the varying types of diarrhea. It 
should also be noted that D. fragilis was present in a 
higher number of stools in the absence of recognized 
pathogens. 

3. Flagellates were found more frequently in diarr- 
beic stools than in fecal specimens from healthy indi- 
viduals. The average rate of Ch. mesnili in diarrheic 
stools from cases where no known pathogen was found, 
9.1 per cent, is somewhat higher than in fecal specimens 
showing the presence of E. histolytica. The same holds 
true for C. lamblia. 

4. Giardia, Trichomonas and small flagellates are 
more often found in the presence of Protci and para- 
colon organisms than in the absence of these micro- 
organisms. 

The unusual high per cent of small flagellates in 
the.se statistics may be explained by a real epidemic of 
these infestations during the winter 1943-1944 hi the 
ididwestern states. 

The simultaneous finding of Protci and paracolon 
bacilli on one hand, and flagellates of doubtful patho- 
genicity on the other in the absence of generally ac- 
cepted pathogens, presents a problem. While our statis- 
tics clearly point to the necessity of including J9. fra- 
gilis and Ch. mesnili at least among the potential patho- 
gens, the frequent finding of Trichomonas, Emhado- 
monas and Biitcromonas in amebiasis rather gives the 
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impression that they only accompany other organisms. 
Because oi recent accumulation of proof in favor of 
the ^ pathogenicity of many Proteus and paracolon 
strains, the writers do not feel justified in ascribing a 
putho§^cnic role to those protozoa which occur with 
siihilar frecjuency in diarrheas of differing origin. It 
will be necessary to carry out further studies, as to the 
differentiation of dubious linterobacteriaceae according 
to species and varieties, analysis of the gram positive 
and mycotic flora, quantitative estimation of the proto- 
zoa and their relation to the aforementioned organisms, 
before a final conclusion can be reached concerning 
organisms causing diarrhea. 

SUMA'fARY 

Specimens from 404 patients with amebic dysentery. 


VoLVuc 15 

Kumee?. 7 

39 cases of salmonellosis and bacillary dysenterv 33 
mixed infections, 830 persons suffering from diarrhea 
ot unknown origin in which no microbial cause could 
be found and 237 health}- controls were examined by 
Jiectenologic and parasitologic methods. The mathe- 
matical evaluation oi the statistics showed that not only 
Saltuoitclla, Shigella, E. histolytica and G. lamblia, but 
also D. fragilis and Ch. iitesnili should lie included in 
the list of potential pathogens, while the pathogenic 
power of E. iiaua, I. butschlii, Trichomoms, Emhado- 
monas and Entcromouas was not revealed by the sta- 
tistics. Because oi the growing accumulation of proof 
for the pathogenicity of several types of Protci and 
liaracoion bacilli, it is imperative to examine diarrheic 
stools for all jiotential pathogens. 
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Jc/unal^Cancer — A Case Report 

Bv 

LMRI2 BRAUN, M.D. 

KEW YORK, X. Y. 


■jyRiMARY MAEiGXANT TUMOR of the small intestine 
is an extremely infrequent lesion. Morrison (1) 
discovered only 21 primary tumors of the small in- 
testine in his 13,131, autopsies. Among these two were 
adenocancers. According to the most recent survey by 
Mayo and Nettrour (2), the incidence of cancer of 
the small intestine -was 0.47% of the total gastro-intes- 
tinal cancer. Up to 1931, Kalayjian (3) collected 77 
reported cases of carcinoma of the small bowel. This 
author was able to complete his report with an addi- 
tional 35 case reports, bringing the total to 112 known 
cases up to the publication of his article. Nickerson 
and Williams (4) reported 8 primary cancer of the 
small intestine in 11,206 autopsies. ■ 

The infrequency of this neoplasm is the more re- 
markable in that the small intestine follows the stomach 
and precedes the colon, which two organs are together 
the seat of more than 40% oi all malignant growths. 
This great immunity of the small intestine to new 
growths might be caused by the fact that the content 
of the small intestine is fluid and alkaline and that it 
has no sharp bends. 

The age incidence of this tumor is approximately 
the same as for other cancers. The reported cases 
indicate a predominance in male patients at a two to 
one ratio. 


Submitted August 12, I94S. 


Pathology is usually that of an annular adeno-car- 
cinoma constricting in type. liletastases are frequently 
found early in the mesenteric lymph nodes and peri- 
toneum, then in the liver, lungs, long bones and the 
dura-mater of the spinal cord, in the order named. 

The s)-mpfoms of the disease depend largely on the 
speed of development of mechanical intestinal obstruc- 
tion by the tumor mass. Cramps and epigastric discom- 
fort might be the chief gastro-infestinal symptoms. 
Usually there is a history of recurrent short episodes 
of intestinal obstruction associated with cramps, nau- 
sea and vomiting. There is extreme variation in the 
duration of the colicy pain which may last from a.feiv 
seconds to two hours. The site of pain is usually in 
the epigastrium. Weakness and easy fatigabilit}' to- 
gether with general malaise might be present but us- 
uaiJ}' secondary to the gastro-intestinal symptoms. 
Loss of weight occurs in almost every case. The de- 
gree of intestinal obstruction appears to be the main 
factor in the production of vomiting. With a few ex- 
ceptions, the vomiting is intermittent and follows the 
other symptoms of the gastro-intestinal obstniction. 
Constipation, while a common symptom, is too variable 
to be of diagnostic value. The presence of ocailt blood 
in the stool is a valuable sign and the test should be 
used more frequently than it is. X-ray examination 
may he of great help in establishing the correct diag- 
nosis, though the use of barium by mouth may consti- 
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tute n definite liazard by completing an otlierwise in- 
complete obstruction. 

Tlie treatment of the small intestinal cancer is .sur- 
gery — resection with entero-anastomosi.s the proced- 
ure of choice. If the resection is unfeasible, then a 
palliative procedure — entero-anastoinosis with exclu- 
sion; or in a desperate case, temporary enterostom\' is 
adwsed. The prognosis of carcinoma of the jejunum is 
not favorable. According to Mayo and Nettrour (2) 
the average length of life for these patients is 17.6- 
months after operation, and the operative mortality is 
about 20%. Although these patients live a relatively 
short time the relief of obstruction and the comfort of 
the patient justify the surgical procedure. 

1 should like to add one case to the existing list of 
reported cases: This case is of consideraI)Ic interest 
because of the long history, the e.\-act pre-operative 
diagnosis and the successful surgical removal of the 
tumor. 

The patient is a 53 year old white female first seen 
by me on December’ 29. 1943. She presented the fol- 
lowing history — 

Jfenopause for eight years. She had had occasional 
digestive complaints but without abdominal pain or 
marked distension. The first indication of her present 
illness appeared about two years iJreviously. Before 


A Case Report 

this her appetite was good ; she had had no other 
gastro-intestinal complaints except that of constipation. 
Two years ago she started to lose weight and up to the 
time she consulted me she had lost altogether 24 
jjounds. Her bowel habit had not changed, and her 
apjtetite in the last two years seemed to have been 
diminishing steadily. The stool always appeared nor- 
mal and was never tarry. Family and past history were 
essentially negative. 

The patient began to complain of indefinite abdom- 
inal distress about two years previously. This was un- 
related to meals, unaffected by food or alkalies and was 
accompanied occasionally by nausea and vomiting. The 
patient was treated variously for indigestion, constipa- 
tion, menopausal symptoms and nervous stomach. Af- 
ter one year of treatment her condition became worse 
with periodic attacks of excruciating pain in the abdo- 
men radiating from the umbilicus to the left upper 
quadrant. At first these attacks were infrequent, last- 
ing only a few seconds and usually were not accom- 
panied by nausea and vomiting. Later they became 
more frequent, of greater intensitj’^ and longer duration. 
The vomiting occurred more frequently, and became 
more se^•ere. Her last attack occurred five days prior to 
my con.sultation. At that time an X-ray study of the 
G. I. tract had been done and since its completion the 





j fPPcarancc of the small intestine two hours aftci 

oral administration of barium. Note the dilatation of the loops o 
jeiunum. 
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1 » wwi auumusiraiion ot barium Dilat^rmn 

the loops of the jejunum. Note the stop of the barium (arrov). 
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patient had no bowel movement, the abdomen became 
distended and the vomiting more persistent. The pa- 
tient was unable to retain food or fluid. 

Examination revealed an acutely ill, dehydrated pa- 
tient complaining of severe pain in the region of the 
left upper quadrant. The abdomen was distended and 
active peristaltic patterns were visible on the left side 
of the abdomen in the region of the umbiliais. A mass 
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intestines (Fig. 2). After 24 hour examination some 
retention was still present in the small intestine (see 

A diagnosis of an incomplete obstruction due to a 
neoplasm was made by the X-ray. The clinical picture 
made It obvious that the incomplete obstruction became 
complete due to the intake of barium for X-ray study 
immediate operation was decided upon. 



— Braun 

Fig. 3 — Gross appearance of specimen. Marked annular constriction 
with dilatation of the proximal loop. 
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Fig. 4 — Same specimen after opening. 


the size of a small fist was felt in this area. It was 
movable, free from the abdominal wall, and in tlie 
shape of a sausage — not tender on pressure. 

Chest findings were practically negative. Blood pres- 
sure was 110/80; the urine showed a trace of albumin 
— no sugar or acetone were present. The sediment of 
urine contained a few hyaline casts. The blood count 
was 4,000,000 red cells, 82% haemaglobin, and 9,000 
white cells, 22% band and 65% segment, 8% hrnipho- 
cy tes and 5% monocy'tes. X-ray study taken five 
daj'S prior to admission revealed that the 
stomach was high and hypertonic; the duodenum nor- 
mal in appearance. After one hour the small intestinal 
loops were markedly dilated; after two hours a filling 
defect was found at the small intestine with a proximal 
distention of the bowel loops (Fig. 1). After six hours 
only a slight amount of barium was found in the 
stomach, but most of the meal was retained in the small 


The operation was performed at Sydenham Hospital 
on December 29, 1943, Case No. 81-440. Under spinal 
anesthesia a long left paramedian incision was made 
extending from 5 cm. above the umbilicus to 10 cm. 
below it. Upon opening the peritoneum, no free fluid 
was found. The upper part of the small intestinal tract 
was e.xtremely distended and the wall of this part 
greatly hypertrophied. At the end of this part of the 
jejunum an obstruction was found in the form of an 
annular constriction. Below this area, the intestinal 
tract was normal and partly collapsed. The liver, 
stomach, and other abdominal organs failed to show the 
presence of metastasis. 

The obstructing lesion was resected with a wedge 
shape excision of the mesentei^' (See photograph of 
specimen — Fig. 3). 

After the resection a side to side enteroanastomosis 
was done and the abdomen dosed. 
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A practically uneventful post-operative course fol- 
lowed this operation during which time the patient re- 
ceived blood plasma twice and for three days Wangen- 
stein apparatus was applied. On the fourth day, the pa- 
tient was fed by mouth. The patient was discharged 
21 days after the operation without any complaint. 

The patient has been followed at monthly intervals. 
She has no complaints and has gained 21 pounds in 
the past eight months. 


men revealed that it was adeno-carcinoma of the small 
intestines infiltrating all coats of the wall (see micro- 
scopic photographs — Fig. 5, 6). 

SUMMARY 

A case of an adenocarcinoma of the jejunum in a 
female patient of the age of 53 years is described. The 
clinical and roentgenological findings were those of an 
incomj)lete obstruction of the small intestines. The oral 
administration of the barium suspension for the roent- 



— Braun 

Fig. 5 — Microscopic aspect of the tumor with invasion of the 
intestinal wall. 


— Braun 

Fig. 6 — Highpower niicrophotograph of the tumor. 


Dissection of the specimen showed an annular con- 
striction of the small intestines. The part of intestine 
pro.ximal to the constriction was markedly dilated. Be- 
low the constriction7 the intestine was normal. At the 
site of the ol)Struction. the wall is thickened to alwut 
1 cm. and very hard (Fig. 3. 4). 

The pathological examination of the removed speci- 


genological examination completed the otherwise in- 
complete obstruction. 

The tumor could be removed. In spite of tlie prob- 
able duration of the condition of two years, no meta- 
stasis could be found. The post-operative course was 
imeventful. Re-examination seventeen months after 
the operation did not reveal any sign of recurrence. 
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Medical Manasemcnt of Pyloric Obstruction Rcsultins from Peptic Ulcer. 
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SA.\!S(JX A. SHLEY, M.tX 
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jpVf,>iJ!ic raii-jnj;; n-tf-ntion for 

tv.cntj -ffjiir to hour's ti* uiorc is. not ttu 

iufrc<ii!i:r!t rutuplicritiou <,{ popiif ula-r. It h.'is I.,xu 
ItCticrafly consifierivi th:tt sticli ;t foniplirriitoo tiuist of 

riercssity i».s ttenttv! jsurpiontK'. The .-.i thi.s 

jwper I*, to sh'nv that tht tij.’ij'ority of tiit-M* nisr^s citi lie 
treritwi Mteceysiiiily hy ntfflir.i! iitanrsstcnu'itt ssr;*! to 
in'iirnie a criterioti hy v,‘I:frh tusc iiwy oTtettiunc wiarh 
casf.s- are afnetiai)te to mc-lical troafii'a'Tit and whirli on 
ihe other liaiid should l?t* s»Jhj^^■etesl to a pro- 

ct’dtire. 

The fih.servatitins torrniti;; the ha^K o‘i this- n-iiort are 
tliiT rcstdt of a sttidy rij seventy- ttvrj ras'es tr^Titc?! over 
a }K;rif>d of twelve vear-, tiie tu.njoritt of vvhivli have 
hecn f(»!I*.i\vctl ff»r thtet- nr niorc wars. 

( )i the sevcnty-tvvo trisrs, .sixty were )ji,ilr.s aial 
twelve fcntriles. ‘fhe avf.r.aa'f ai;o at tliv tinsr.t of treat- 
tncrit was fifty-tme ycar.s, ilte yoiin;.'fs! Ik-ujo twt-jjty- 
dijlit and the oldest .srventy-t.-ii;ht years. Tiie sevcniy- 
cii^djJ year old patient was nr.-t ^cen hy nir in i'KXf atv} 
is .sitill alive and welt. X-rnys tahon every six ntonths 
tor four years ehov/cd no evtdenee of tyastrie retention 
.after the f)r>t ^n.stro-ijttc.stitt-al series uhivh showet! 
fony-fif>ht hour retenthu!. Ten of the .seveiity-twf> 
aisc.s were ojwnitecl upon am! the tindinL'.s of .severe 
ciratrieia! steno.sis ,ant! pfri-du'xJrnal adhesions sljovves] 
plainly why these jiriiient.s did tint rc.s]>md to ntcriical 
trealniesit. Si.xty-two of the patients re.'jKindeil very 
wd! to nn-dii’al tnanatienjetii, 

Sympioins : Tin; iii.slory in mv'.-t ra-c.s i.s that of re- 
current epiit.a.stric di.strcss for inavy years. ( vften the 
jeitieti! iias been trcatcal for peptic tileer, anri in fact 
:it the time of o.v.aminaiion the jcitient i> already on a 
Sij)py diet or some m<dirtcatio!i literi-of of fretpient 
■sntall fetdinft.s with added alknii.s or .some form of 
aluminum liydro.xide },'d. In addition to his usual q>i- 
pastric di.stres.s fJie jcatient may cnin])lain of incrt-asiti” 
jjaiii.s and vomitinp. 'i'he vornilinp may occur after each 
meal, or only occa.sionally. Xipht pains relieved hy 
vomititip i.s a prominent .symptom. Vomitinp, however, 
is not always present. A few patient.s vomited cotTee 
pTouiyl materia! and had tarry stfxd.s. Tlic duration of 
the apgravation of the usual ula-r symptoms may l>e 
only a few days or may Ive several months. I here i.s 
penerally a weight los.s of ten to twenty jwunds in a 
few vv'eeks. Api>ctitc may he }»oor or tlie patient may 
be afraid to eat bccait.se of the subsequent di.stress. A 
frequent complaint is increasing constipation. Occa- 
sionally a patient is remarkably free of severe svanp- 
toms. There may be no weight loss or vomiting, only 
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a vague qngastric discomfort and other bizarre svmn- 
tmus j-imiing to the diapmyic „f "gastric n'-urod-” 
A routine pa-iric amstysis iM-.-oiomdlv tt.ncovers ;m un- 
su-jx-et,.,! of pyloric oh-tni.-tion. In cave.s nf 
chrorsir pyton'c fibstruction of long standing, the ja. 
tit-lit may complain of di-arrhe-a itt.-tead of tlse coao;- 
patiou e.xpcded in the more acute ca-e.s. This may l>e 
dtie to a chronic pastr-, -enteritis ],r{x!uceii hy the re- 
laituv) fiK,-! irritating the inte-tiiics over a Imig jxrrifri 
of time, of th.e e;i,s<-s of rbrorjic pyloric oh^ntetion 
•vii'i-c chief complaint wa.s diarrlica had an iinarcfliats 
ces-af.on of his diarrhea foll'wving a pa.<;ro-eii*ers»$- 
torny jxT formed seven mcniths ago. with no recttrreace 
siricc. 


In .severe protracted vomititip. dehydration Ix-comes 
evident. The p.aticnt may develop .starvation acidosis 
atid run a lov.' grade fever, 

Crih'rtnj) at lo 'U'dirol (ir .Surflifcl TrrslKrrt 

I'yioric ohstruiuion rniise<! hy jxrjittc ulcer i> other 
due t<i ctratricial .ste.no.vis and adhe.-'ions or due to 
sjetsm ata! edema or a comhimiior/ of l.viih fartors, if 
dcalriciai stenosis h th.e }>re<lominatinp factor the pa- 
tient proUahly will evtmtu.ally require an crjicration. If 
sjctsm and edema are the irfvre imjviriant faclnr.s the 
ji.'itient is amt-nahle to me<lica! treatment. 

To determine which of these fartors pre*kuuinaie.<. 
the fi.'ititnt i.s l.awigeti each ny’nnnp tieforc hreakfa.st 
for a jicritd of ten day.s, attd a record kept of the 
artKiiuit ft! gastric material evaci:.a:e<l. If .at the end of 
ten days th-e pn.jrfc rcicnihin is n<> longer prc.sent or 
con.siderahly reihired in .mnoimi, it is consi'leres! that 
further meth’ral treatment is indicated. Dccasionally 
ilcspiie liic fad tint there is nft retention .at the end of 
ten slays, the p.iticnl eventually tn.ay reejuire an ottera- 
lion. On the other land, if at the end of fen day.s there 
is iifi apjireciable diminution in the retention, it is am- 
sidertd llvat sicistn phays only a minor role and tliat 
stenosis jtredominaies, .and further medical treatment 
is contra-indicated, 

z\n the jvatient.s. inchidinp ilto.se which revpiired ojter- 
alion. were nansiderably relieved of their {tain. esi>ec- 
f.alJv the night jtain, and the vomiting either stopped 
con'qtlelely or was substantially diminished. Those pa- 
tients in whom spasm was tlie jtredoniinating factor 
gained as much as ten f)ounils in the ten days and the 
average pain after si.K weeks was fifteen pounds. Those 
who iiad macroscopic hloovl in the gastric contents 
showed no blood after a few lavages. A few who had 
seen tarrv stools in the previous weeks noted thrir dis- 
appearance. _ 

.All but three of the patients were treated in the office. 
These three patients were so dehydrated that hospitali- 
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zation was necessary. About one-tliird of the parents 
returned to work before the ten days were over. Occa- 
sionally a -single gastric lavage relieved the patient of 
his pain and reduced a marked retention to only a tew 
ounces. 

Those cases in which the gastric retention was not 
appreciably reduced and which were sent for operation 
were none the worse for the delay. On the contrary, 
the dilatation of the stomach was reduced, the tone of 
the gastric mu.sculature was better, and the pain and 
vomiting had subsided. The patient was a better opera- 
tii’e risk despite the failure of the medical treatment. 

Office Procedure 

All patients with gastric complaints are advised to 
come to the office without eating breakfast. A complete 
history and physical examination is followed by a rou- 
tine gastric extraction done with a Lievin tube inserted ^ 
nasally fifteen minutes after drinking three ounces of 
7 per cent alcohol. The Levin tube is attached to a 
simple gastric evacuator and irrigator, called the Gas- 
tro-pump (1), which measures the amount of gastric 
contents withdrawn. An amount more than six ounces 
withdrawn from a supposedly empty stomach indicates 
gastric retention, though occasionally in the presence of 
hypersecretion there may be six or more ounces. If food 
is present in the material e.xtracted, and the patient has 
not eaten since the night before, it is definite proof that 
there is pyloric obstruction, \\nien retention is found, 
the number of ounces is charted, a sample removed for 
gastric analysis, and with the Levin tube left in situ 
the stomach is lavaged with an alkaline solution of 
sodium bicarbonate, using one teaspoon ful to a quart 
of warm water. The lavage is continued until there is 
clear alkaline fluid coming out of the stomach. The 
average time for such an office procedure, using the 
Gastro-pump (1) is from ten to fifteen minutes. 

Having determined that the patient has a gastric re- 
tention, a routine gastro-intestinal x-ray series is taken, 
the stools are examined for occult blood, the Wasser- 
mann blood test, blood count, urinalysis and blood chlor- 
ide determination are done. 

If the gastric retention is apparently due to pyloric 
obstruction caused by peptic ulcer, the ten day test 
treatment is begun. Each morning before breakfast 
the patient’s stomach is lavaged, first noting the amount 
of fluid in the patient’s stomach. It is not unusual, if 
the obstruction is due to spasm and edema, to see a 
gastric retention of thirty ounces or more, reduced to 
a few ounces within five da}'s. Simultaneously the pain 
and vomiting subside and the patient begins to gain 
weight rapidly. 

Diet 

The patient is given a bland diet and advised to eat 
six times daily, breakfast, lunch, and dinner, and a glass 
of milk or malted milk between meals with instructions 
as follows: 

Do not eat anything not on this list. 

If there is an}'thing you do not like, do not eat it. 

Drink one glass of milk or malted milk at 10 a. m.. 


3 p, m., and 10 p. m. 

Do not smoke. Choose from the following list: 

Milk, buttermilk, sweet cream, malted milk. 

Farina, oatmeal, wheatena. cream of wheat. 

White bread, toast, rolls and butter. 

Soft boiled or poached eggs. Cream cheese. 

Mashed, boiled or baked potato. Fresh green peas. 
Any combination of milk and eggs, such «as custard. 
Cocoa or hot chocolate, sponge cake, fruit juices. 

Salt and sugar. Vanilla ice cream. 

Medication 

1) A multi-vitamin capsule, such as Epi-Vita is 
given after breakfast and dinner. 

2) Rx Tr. Belladonna 16.0. 

Gelusil qs ad 360.0., two teaspoonfuls six times daily- 
after meals. Gelusil does not appear to constipate the 
patient like some of the other aluminum hydroxide gels. 

Comment: In many of the cases the patient was 
already on a similar diet and medication without any 
relief. In one case I forgot to prescribe the medication, 
and the patient responded to lavage spectacularly with- 
out medication. 

It appears that in pyloric obstruction due to spasm 
a vicious cycle is established. The ulcer produces refle.x 
.spasm and edema. The spasm causes gastric retention. 
The retained gastric contents decay and irritate the 
ulcer, which in turn causes pyloric spasm. Once this 
cycle is established, antis])asmodics, alkalis, aluminum 
hydro.xide gels and bland frequent feedings are usually 
of no avail. Only' by getting rid of the retained irri- 
tating gastric contents can the cycle be broken. This is 
accomplished by repeated lavages. If repeated lavages 
fail, it becomes necessary to resort to surgery'. 

At the end of ten days, and frequently' before ten 
day's, if the retention has been reduced considerably or 
has disajipeared, and the patient no longer complains of 
pain, vomiting or discomfort, lavages are continued at 
longer intervals and finally- discontinued entirely. The 
variety' of food permitted is gradually- increased until at 
the end of eight weeks the patient is on a full sensibly 
balanced diet. 

The average course of treatment is eight weeks. 
Thereafter the patient is instructed to return for check- 
up, including gastric extraction, every three months. 

CASE REPORTS 

The following are three typical case reports with ac- 
companying x-ray findings: 

Case 1 — P. K., a man seventy-eight years of age, was 
first seen by me August 16, 1934. He stated that he had 
been treated for duodenal ulcer for many years, and that 
his physician had died a year before. Since then he had 
occasional epigastric distress which was relieved by tak- 
ing his physician’s prescription powders and by following 
a Sippy diet. Recently he had begun to lose weight, and 
in the past three weeks the epigastric pain was unrelieved 
by diet and powders. In the past week he had had several 
severe vomiting attacks and was very distressed espec- 
ially at night. 

Physical examination showed an old man who had once 
been a powerful individual. His height was six feet, four 
.inches, and weight one hundred seventy pounds. He had 
lost forty pounds in weight in the past two months. Aside 
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.from a slight widening of his aorta the examination was 
negative. Gastric extraction revealed thirty ounces of 
gastric contents with free acid of fifty degrees and total 
acid of seventy degrees. Rocntgenoi^iams levcalcd a de- 
fective cap with twenty-four hour obstruction. 

The patient refused to consider an operation or oven 
hospitalization. Daily lavage was Instituted. At the end 
of five days his pain and vomiting had completely sub- 
sided, After ten days there was no gastric retention. The 
patient gained ftftccn pounds in weight and was placed on 
n full diet. X-ray.s were taken every six montlia for the 
next four yeans and there was no retention. At the end 
of six months he rcg-.iined nil the weight he. lind lost and 
now at the age of ciglity-nine has no gastric complaints. 

Case 2 — J. M., forty-five years old, was referred 
October 19, 1944, by Dr. ?.Iartin Markowitz. He gave a 
history of epigastric distrc.s.s after meals for .six months 
which became wor.se in the pa.st two months. In the 
past two weeks he vomited almost every meal, and lo.st 
twenty pounds in wcigiit. Occa.sionally the vomitus was 
cofrcc ground in cliaracter and on occasions tlicre were 
lan-y stool.*;. He was on a strict ulcer diet in addition to 
which ampho-jel was t.akcn. He had received two intni- 
venous injections of glucose in saline. He refused to go 
to a hospit.nl. 

Physical examination showed an apprehensive man, 
dehydrated and weighing one hundred forty-three pounds. 
Aside from some tenderness in the region of the duo- 
denum there was nothing remarkable. 


Due to dehydration I attempted to persuade the patient 
o be hospitalized, but he was adamant and gastric lav- 
ages were begun. October twenty-first, the second !av- 
agosliowed twenty-one ounces of coffee ground maferial. 
Following the second lavage, pain and vomiting ceased 
abr.iptly. Tlie third lavage showed ten ounces and the 
fourth only one and one-half ounces of retained food 
The fifth lavage showed no retention at all and the pa- 
tient "felt fine.” His weight had gone down to' one 
hundred and tliirty-six, a lo.s.s of seven pounds. His ap- 
petite was voracious and in a few days he regained the 
seven pound lcs.s. After the ninth lavage he went back to 
work and did not return for three weeks. Several more 
lavages at intervals showed no retention. X-rays taken 
.sewn weeks after on.sct sliowed no six Iiour retention. 
To d.atc pain.s and vomiting have ceased and the weight 
went up another ten pounds. 

Case 3 — A, F,, a male patient, age sixty-three, was 
seen by me February 5, 1945. History of epigastric dis- 
tre.ss p. c. for m.any years. Four months previous he had 
been operated upon. Ulcer was not found and appe.n- 
declomy was performed. Epigastric distress was not le- 
Heved. In tlie past two weeks epiga.str!c distress became 
worse, especially at night, and in tlie past three days 
vomiting, induced or spon'.ancou.s, gave the only relief. 
He had developed con.stipation not present before. 

Pby.sical examination revealed an asthenic, dehydrated, 
anxiotes elderly male. Weight one hundred and fourteen 
pound,*! (a loss of thirteen pounds since his operation four 



Fig. 1 — Case 1. Before treaimcnr. Dilataiion of siomacii witli 
defective cap. 

Gastric extraction revealed thirty-tw'o ounces of coffee 
ground material which was positive for occult blood by 
the benzidine test, with thirty-two degrees of free add 
and forty degrees of total add. Stools were positive for 
occult blood. Hemoglobin 62 per cent; RBC 3,500,000, 
Wassermann negative. Roentgenograms revealed pyloric 
obstruction w'ith forty-eight hour retention. The exact 
lesion could not be determined. 
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Case 1. Before treatment. 24 hours 
Defective cap. 




nonths before). Heart and lungs were negative. There 
vas a sense of resistance in the upper right quadrant, 
lut no definite mass or tenderness. 

Gastric extraction showed Uiirty ounces of ^ coffee 
U-ound maferial with prune skins eaten two days before, 
ree HCI add forty-eight degrees; total add sixty degr<xs. 
)ccuU blood reaction to benzidine was markedly positive. 

The following morning gastric extraction obtained onlj 
line ounces of gastric contents. The patient -lad slep 
hrough the night before for the first time in weeks. 

Roentgenograms revealed a penetrating ulcer on the 
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posterior wall of the duodenum, with a slight six hour 
retention, and in twenty-four hours, no retention. 

After the sixth daily lavage there was no further evi- 
dence of retention, vomiting had ceased, pain almost 
completely subsided. His weight was one hundred and 
twenty-one pounds, a gain of seven pounds. After the 
tenth lavage, his diet was rapidly increased in variety 
without evidence of retention. On February 21st, sixteen 
days after onset of treatment, he' returned to work. 

COMMENT 

Case No. 1, the man of seventy-eight, illustrates the 
value of medical treatment as regards an elderly patient, 
who may he considered a poor surgical risk. It also il- 
lustrates that a cure effected hj- medical treatment may 
endure for many years, the patient being now eighty- 
nine years old. The roentgenograms repeated ever}' 
six months for four years revealed that there was no 
gastric retention demonstrable, in addition to the fact 
that the patient was free of gastric symptoms. 

Case No. 2 is of interest, because the man failed to 
be relieved by a Sippy diet, antispasmodics, aluminum 
hydoxide gel, and intravenous glucose, hut resiionded 
rapidly lo gastric lavage, despite the fact that due to 
an oversight the lavages were not supplemented hj' any 
medication. 

Case No. 3 is one of a few' cases in which a single 


been treated in the office. 

In 1941 S. Allen Wilkinson (2) outlined a hospital 
procedure used at the Lahey Clinic. A Levin tube is 
inserted through the nose of the patient with obstructive 
symptoms and the entire gastric contents aspirated. 
Then through the tube, three ounces of malted milk 
made with water or three ounces of peptonized milk is 
introduced every hour on the hour. The tube is clamped 
for thirty minutes, so that no drainage from the stom- 
ach is permitted. At the end of thirty minutes, the 
tube is uuclampcd. the tip of the tube is lowered below 
the level of the patient beside the bed into a bottle and 
the stomach is allowed to drain by siphonage. Thus, 
the patient has a ffuid mixture of three ounces intro- 
duced into his stomach once an hour. The tube is 
clamped for thirty minutes of each hour and is allowed 
to drain for thirty minutes of each hour. A record of 
the total fluid intake through the tube is kept and 
accurately charted. The total output into the drainage 
bottle is also accurately charted and the.se totals are 
computed for each consecutive trvelvc hours. It will be 
seen that this method allows the stomach to function 
for half the time but also allows the stomach to be 
'emptied and the retained secretion and contents of the 
stomach to be evacuated for half of the time of each 



Fig. 5 Case 1. Before treatment. 4S hours gastric retention. 


lavage alleviated all symptoms immediatelv, so much so 
that whereas the gastric extraction revealed food eaten 
one or two days before, the roentgenograms taken after 
the lar age showed only slight six hour retention. 

Rcvtezv of Methods of Medical Treatiuent of Pyloric ' 
Ohstruction in Recent Literature 

The method of treatment outlined in this paper ap- 
plies largely to ambulatory cases, most of which have 



Hp- 4 Case 1. Tlircc months after onset of treatment. Stomach 
norma! size. Defect in cap less pronounced. 


twenty- four hours. This alternate feeding and drain- 
age is continued throughout the twenty-four hours, day 
and night, and the total amount of fluid given by tube 
is appro.ximately seventy-two ounces daily. 

In severe obstruction, or in obstruction which is com- 
plete, it is obvious that seventy-two ounces or more will 
he drained through the tube into the drainage bottle. 
In moderate obstruction, a certain proportion of the 
fluid contents of the stomach will pass through the pv- 
lorus and an amount less than seventy-two ounces will 
le returned. By comparing the amount returned daily 
over a period of three or four days, it is' easily and 
quickly determined whether the obstruction is being 
re leved and whether the emptying of the stomach is 
returning to normal. In most cases of duodenal ulcer 
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will) obsfn.cfinti aiul in parlictilar if the oI)Stnicti<.i» is 
(iue In edcina a.ul spusnt. the relief n( the ohstniction is 
ohvKins within twenty- four hours and tlic drniitafic 
pronijitly falls to only four or five ounces for twentv- 
uiiir hours. Utuler these circumstances the Inhe can i»c 
withdrawn and, if the diatjnosi.s is still in doubt, the 
stomach can again he checked by roentgenograms’ and 
this time the dingno.sis should be' fairly obviotis. If, on 
the. other band, the drainage persists in a fairlv large 
amount after three or four d.ays. it lias hetm well 
estahlishcd as a clinical fact that it will not he reduced 
hy further drainage, and the case immediately falls 
into the surgical gronjx 

In addition to this alternate feeding ;md drainage, it 
is imiKirlant to pay special attention to ilie fluid Imlaiicc 
of tile patient; he should he given intravenoit'- glucose 
tir glucose anti saline solution in fairly large tjuantities 
during the jieriod the tnlie is down. Parentcrally. vita- 
mins, esiieciallv vitamin 15, is indicated, and in the 



Hg. 5 — Ciw 1. Six hour film. No gKiric retention. Three momht 
after ontet of treatment. 

jiresence of high gastric aciti values, aluminum hydrox- 
ide gel may he helpful. 

If after three or four days’ observation the return 
drainage amounts to twenty ounces or more in twenty- 
four hours, operation is indicated. The stomach at this 
time will he found to be collapsed, gastric tone inijiroved 
and the patient will be in nnidi better comlition for 
operation than if he bad liccn ojierated upon at ad- 
mission. 

In 1941 E. >1. Collins and H. R. Rossmiller (4) 
described the following procedure in the .Surgical Clin- 
ics of North America. Wangensteen drainage is in- 
stituted during the night hours. If the progress of the 
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patient^ is not favoralilc, .such drainage is ruiV during 
part ot the daytime Iionrs also. A five day te.st rim is 
Riven. 1 he Levin tube is not kit in jilace continuouslv 
during the five day period, hecause it is believed tliat 
this may increase the tendency toward post-ojierative 
pidiiKinary complications if surgery is indicated. The 
amnmit olg.-iincd hy aspiration or drainage as related to 
the amount of fluid taken orally furnishes a means of 
ajipraising the course of the disca.'-e. Two drachms of 
aluminum Jiydroxide gel is given every two limir.« dur- 
ing the daytime and one ounce at liedtime, midnight. 
2 a. m. and 4 a. m. Sodium plienoharhitol is given 
hyiMidcrmically at night. Diet consi.sts of six ounces 
of lifiuid or semisolid food, such as gnicls, malteil milk, 
jilain gelatin, junket, ice cream, egg n>'g given ever}' 
two hours ending at 6 p. m. Wimlc milk and cream 
are avoided hecause curd formation interferes with Ixjfli 
the emptying and lavage of the stomach. .Addition.-; to 
the ilict are made ns rapidly as tolerated. I’arenterally 
vitamins, antispasmodics such as atropine, and sedatives 
such as sodiiini phenoliarhitol arc administered. Liquid 
petiolalnm or imscara is used to jircvenl constijiation. 

At the end of the five day period, if the cihstaiction 
is relieved, treatment as for nncomjilicated ulcer is con- 
limieii. I’ersistenrc of ohstniction warrants surgical 
intervention whicli usually reveals cicatricial stenosis. 

Collins and Uossinillcr feel that even if the obstruc- 
tion has licen relieved hy medical treatment, oiieration 
should he advised if the palicut gives a history of pre- 
vious jiyloric ohstniction. In their exticriencc. in these 
iiistatices there is some degree of stcno.sis. and oh- 
sfnuTion is likely to reair if surgical iiroccdiircs are 
not used, ’fhey conclude, on the other liniid, if the 
jiatient is .seen during his lir.st attack of pyloric ob- 
struction and thi.s is relieved within the five days of 
medical management, unless there arc other indications 
for operation, continued medical management may 
prove to he ])rcfemhlc to operation. 

In 19.57 Henry A. Rafsky (.5) de.-;cril>cd a method 
of treatment used at the Lenox Hill and Beth Israel 
Hospitals. His oiiservations were linsed on a .scries of 
tweniv-six ea.ses oI).<crve<l over a period of from three 
to ten vears. Six of the twenty-rix cases had to ix; 
operatcfl njwn. Several difTcrent methods were used. 
Eleven cases were treated hy duodenal alimentation, a 
procedure which Rafsky felt enabled him to ilecidc 
much more oyiickly whether he was dealing with sjiasni 
or stenosis. In certain cases of stenosis the pylorus 
may he sufficiently patent .ko that roentgenographicaily 
therg will he no six hour retention ; however, if tlie 
duodenal tube with the head attached fails to enter liie 
duodenum in a few days, it is presungitive evidence that 
surgery is indicated. A number of roentgenograms 
were presented showing how edema and spasm subside 
sufficiently after lavage .so that an ulcer not visualized 
before treatment becomes apparent after treatment. 

In 1940 George L. Laporte and George Laporte. Jr. 
(8), described nine cases of pyloric obstruction with 
twenty-4our hour retention treated with bland diet and 
alkalis and diathermy every second day over the pylorus 
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with coiiiplete recovery of eiglit of tiie nine and partial 
improvement of the nintli case. Several had not clone 
well on bland diet and alkalis until diathermy was in- 
stituted. 

SUMMARY 

1) A series of seventy-two patients with obstructive 
peptic ulcerp. treated medically, were observed over a 
period of twelve years. 
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2) Sixty patients (83.3 per cent) apparently re- 
covered without operation. 

3) An office procedure for the treatment of such 
cases is outlined. 

4) Review of methods of medical treatment of py- 
loric obstruction in recent literature. 

5) A criterion is suggested to differentiate between 
stenosis and spasm as the etiologic factor of the oh- 
slruction. 
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The Venous Pulse and Its Graphic Recording. Franz 
M. Groedel. 223 pages, 7 illustrations and 290 tracings 
on 114 Figures ($5.50). Brooklyn Medical Press, 
New York. 

Groedel’s newest book is not only of interest for the 
cardiologist but also for the gastroenterologist. At 
about the beginning of this century a limited number 
of scientists — Franz M. Groedel among them — rec- 
ognized the importance of phlebography as a means 
for the study not only of cardiac irregularities, but also 
for the study of the mechanical events during a heart 
cycle. Groedel in his monograiih shows how these 
events are mirrored not only in the venous pulse, hut 
also in the pulsatory movements of the air enclosed in 
the lungs (pneumo-cardiogram) and in the oesophagus 
(oesophago-cardiogram). At this point his book be- 
comes of interest to the gastroenterologist. We there- 
fore restrict our rejiort to the last chapter concerned 
with the history, technique and evaluation of tiic oeso- 
phago-cardiogram. 

About the history and former technique of oeso- 
phago-cardiography the following is reported. The in- 
vestigation of respiratory pressure changes in the eso- 
phagus I)y J. Rosenthal (1880) and the examination of 
the swallowing process by Kronecker and Mclser 
(1883) had shown that the esophagogram contains 
waves which are caused by the movement of the heart, 
Fredericq. who first studied the' esophagogram on dogs 
and man in 1886. emphasized the identity of these 
tracings with the auricular pressure curve (1908). A 
sound with a small rubber balloon was introduced into 
the esophagus, connected with a sphygmograph and in- 
flated. 


Groedel’s technique is based upon the previously re- 
ported method, hut greatly modernized. He used Etn- 
horn’s cardia dilator. This tube was introduced into 
the esophagus up to the cardia of the stomach and its 
outer end was connected with a microjihone, as intro- 
duced by Groedel for phlebography. The system was 
inflated with a few cc. of air. because better records 
were obtained when the tension in the balloon was 
smaller. The balloon was then drawn out slowly one or 
two inches at a time, and in each position an esophago- 
cardiogram was recorded. By means of the Sanborn 
Tri-heam Cardiettc, it was possible to record syn- 
chronously the electrocardiogram, preferably Lead 
CR® and tlie heart sounds as reference tracings, even- 
tually also the i>hlebogram. The latter can of course 
he fnrnisiied ijeforehand together with the electro- 
cardiogram and the heart sounds. Tims it was possible 
to analyze the esophago-cardiogram and to compare it 
3vith the jdilehogram, the electrocardiogram and the 
heart sounds. Details of the electric side of the tech- 
nique are given in the preceding papers. 

The interpretation of the esophago-cardiogram has 
varied very much. Rautenberg’s first esophagogram 
(also reproduced in Janowski’s publication) was taken 
simultaneously with a cardio-phonogram. According 
to the letterings of Rautenberg’s curves, the A'entricular 
systolic wave would start before the first heart sound 
and the auricular systolic collapse Avave soon after the 
second sound. There is furthermore a great discrepancy 
hetAveen Rautenherg's tracing and the curves obtained 
in the dog by Fredericq (reproduced for instance by 
ligerstedt). Some authors found a negatiA'e, others a 
positive auricular systolic AvaA'c. Edens, Avith improA'cd 
technique, found a positive auricular Avave shortly he- 
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fore the first heart sound and, according to his nomen- 
clature. a positive bifid ventriculo-systolic wave syn- 
chronous with the first heart sound, and a bifid D-wave 
with a peak during the second sound. Benjamins was 
the first to furnish simultaneous esophago-cardiogram 
and electrocardiogram. He proved the coincidence of 
the auricular wave of the esophagogram with the P- 
wave of the electrocardiogram. The auricular wave is 
caused by the action of the auricles, whereas all the 
other wai-es are caused by the action of the ventricles. 

Groedel’s excellent records of esophago-cardiograms 
taken simultaneously with ])hlebograms, electrocardio- 
grams and phono-cardiograms show that with modern 
technique esophago-cardiography is comparatively sim- 
ple and the tracings when furnished with the esophageal 
sound in correct position are reliable and scientifically 
elucidating and important. The eso{)hago-cardiogram 
obtained with the balloon placed below the level of the 
left auricle is identical with the phlcbogram obtained 
over the jugular bulb with loaded receiver bell. It re- 
flects most of tiie mechanical events occurring during 
systole and diastole of the auricle and during the ven- 
tricular systole. The action of the left auricle is rep- 
resented by a positive auricular wave, produced by. 
and reflecting the a-wave of the vena cava. The ven- 
triculo-diastole part of the esophago-cardiogram forms 
a Heart diastolic wave, \\flien the end of the tube is 
placed at or above the level of the auricle the auricular 
wave is negative, because the receiver balloon records 
here the movements of the auricular wall. The terminal 
auricular wave, representing probably the closure of the 
atrio-ventricular valves ; the b-waves. caused by the i.so- 
metric contraction of the ventricles, and the c-complex, 
the mirror of the isotonic contraction and the ejection 
phase of the ventricles, are recorded throughout the 
esophagus. 

The first clinical publication about the esophago- 


cardiogram appeared in 1881, the last in 1914. After 
an interval of thirty years Groedel in his book reopens 
the discussion about the cardiogenetic pressure changes 
in the esophagus and gives us a new, easily applicable 
technique for such investigations, which, according to 
our conceptions, are of the highest interest for the 
gastroenterologist. 

-TT- Franz J. Lust 


Essentials of Clinical Proctology. By Manuel G. Spies- 
man. Pp. 238, ($4.00), New York, Grune & Stratton, 
Inc., 1946. 

This text is a brief outline of proctology as practiced 
b}' the author. The material is well organized for medi- 
cal students, and should be of some value to the general 
practitioner. As with any outline presentation, how- 
ever. it is of necessity sketchy in many respects. Diag- 
nostic procedures and treatments are mentioned without 
detail, and operative procedures are generally indicated 
or listed .rather than detailed. 

Certain omissions are noteworthy. There is no men- 
tion of tattoo therapy or of tattoo-neurotomy in the 
treatment of pruritus ani. Ambulatory surgical tech- 
niques arc not presented. Caudal anesthesia is described 
as a failure in 25 per cent of all cases. In the review- 
er’s experience it is almost one hundred per cent effec- 
tive. The author favors intrax’enous sodium pentothal 
as the ideal anesthetic, combined with local procaine in- 
filtration. Oil-soluble anestheUc infiltration techniques 
are not extensively described. 

There is a good presentation of the pecten band and 
pectenotomy, and the author’s news on the manage- 
ment of the e.xtemal sphincter muscle in fistula surgery- 
are of interest. 

Illustrations are schematic, and suitable for the out- 
line type of presentation. 
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Some Effects of Gum Chewing on Gastric Acidity in 

Healthy Individuals 

By 

CLAYTON S. Sl^nTM, M.D.. 

IIKLF.N L. WIKOFF, Ph.D. • 
and 

.MARTHA F. SOUTHARD, R.A. 

COT.UMBUS. OHIO 


T he bathp.r wide-SI’RKAd use of antacid candies and 
chewing gums for the treatment of self diagnosed 
cases of hyperaciditj’ (which actually may or may not 
exist) prompted us to study tlie effects of plain gum 

chewing on gastric acidity. 

Twelve healthy persons with no apparent gastric dis- 
turbances who had served as subjects for several gastric 
anah'ses in a previous investigation ( 1 ) were used for 
this study. The standard test meal of crackers and 
water which had been used previously was employed in 
this investigation. After the test meal, each subject 
chewed 2 grams of a chewing gum (comjiosed of chicle 
flavored with oil of peppermint) for a period of 5 
minutes. 

In the present investigation the experiments were 
repeated with the same subjects on several different 
da)'S. Total and free acidity determinations were made 
on specimens withdrawn at 15 minute intervals after 
the test meal. All of the experiments were performed 
in the morning and the subjects were not iiermittcd to 
eat after their dinners on the previous evening. Any 
residual material in their stomachs at the time of the 
experiment was removed by a stomach pump iiefore the 
test meal was eaten. 

Gastric data including maximum total and free acid- 
ities for each subject and the time at which each oc- 
curred are included in Table I. Corresponding average 
values from the gastric analyses for the same subjects 
when no gum was chewed are also included in 'I'able I 
for convenience in making comparisons. 


TABLE I 


KcpcaiCil Gasiric 

Acsiliiy Dclcrmhiatiom 
Afitr Chewn^ Gujn 

on Tu'cUe 

Subjects 


"hlaximum Total 

Maximum free 

Suhicci 

and 

Acidity 

}iUnutcS 

After 

Acidity 

Minutes 

After 

Sex 

Degrees 

Meat 

Degrees 

Meal 

P. A. — £ 

51.4 

60 

30.0 

30 


59.0 

75 

29.2 

30 


54.6 

60 

30.8 

90 


47.8 

45 

28.0 

75 


}8.2 

60 

26.4 

60 


74.0 

60 

46.6 

75 

Average 

Average for 

55 

60 

31.9 

60 

Standard Analyses 

60.1 

70 

34.8 

72.3 
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M. B. — t 

71.0 

82.2 

60 

75 

42.8 

56.6 

90 

75 


74.0 

60 

46.0 

60 


57.0 

90 

43.6 

90 

Average 

71.1 

71 

47.0 

79 

Average for 

Standard Analyses 

86.5 

69.1 

45.2 

75 

0. G. — f 

56.8 

60 

28.0 

60 

70.4 

60 

54.2 

GO 


58.0 

60 

32.0 

70 


55.8 

75 

24.0 

75 


51.8 

45 

33.0 

90 


56.0 

45 

23.0 

45 

Average 

Average for 

58.1 

60 

60 

29.0 

35.1 

70 

60 

Standard Analyses 

66.9 

\V. R. — f 

48.0 

90 

34.0 

90 

63.2 

75 

50.2 

75 


52.0 

60 

34.0 

60 


57.4 

60 

40.0 

75 


48.4 

90 

39.2 

90 

Average 

Average for 

53.8 

75 

39.1 

40.2 

75 

53 

Standatd Analyses 

65.4 

48 

P 

1 

73.2 

45 

49.2 

45 

59.8 

75 

42.6 

75 


71.2 

60 

40.8 

90 


51.0 

45 

30.4 

45 

Average 

63.8 

56 

40.8 

64 

Average for 

Standard Analyses 

(,4.9 

55 

34.6 

67.5 

M. W. — f 

59.5 

60 

58.8 

60 


75.2 

60 

47.8 

60 


75.2 

60 

44.0 

75 

Average 

70.0 

60 

50.2 

65 

Average for 

Standard Analyses 

75.7 

60 

44.5 

60 

B. M. — m 

52.0 

60 

40.0 

60 


57.0 

45 

46,4 

45 


69.8 

45 

40.0 

45 


65.0 

30 

47.0 

30 

Average 

61.0 

45 

43.3 

45 

Average for 

Standard Analyses 

85.5 

70 

69.9 

70 

D. M, — m 

29.4 

30 

23.6 

30 


46.0 

45 

32.0 

45 


46.0 

60 

37.8 

90 


36.0 

30 

27.4 

30 


30.0 

30 

21.0 

30 

Average 

37.5 

39 

28.2 

45 

Average for 

Standard Analyses 

44.3 

42.5 

23.7 

52.5 

J. M. — ra 

60.0 

75 

51.4 

60 


65.6 

45 

44.4 

45 


68.0 

90 

54.2 

75 
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table I (Continued) 


Sitb]cct 

and 

Sex 

Maximum Total 
Acidity 

Minutes 

After 

Degrees Meal 

Maximum Frtc 
Acidify 

Minutes 

After 

Decrees Meal 

Average 

Average for 

1 : 4.5 

70 

43.3 

60 

Standard Analyses 

67.2 

73 

39.7 

73 

W. M. — m 

57.0 

60 

40.8 

60 


61.6 

45 

43.8 

45 


66.0 

60 

44.8 

60 


•17.0 

45 

36.6 

75 


70.6 

30 

46.8 

45 


27.8 

60 

14.4 

60 

Average 

Average for 

55.0 

50 

38.2 

58 

Standard Analyses 

67.3 

54 

51.2 

63 

G. S. — m 

77.S 

60 

39.S 

45 


62.4 

75 

46.4 

75 


64.4 

45 

45.6 

45 


42.4 

60 

27.6 

60 


40.6 

45 

27.4 

60 


58.0 

60 

31.0 

60 

Average 

Average for 

57.6 

58 

37.5 

67 

Standard Analyse^ 

S5.5 

5S 

63.1 

85 

H. U. — m 

67.0 

60 

41.2 

75 


59.0 

45 

39.0 

90 


53,0 

60 

34.0 

75 

Average 

Average for 

59,7 

55 

38.1 

SO 

Sundard Analyse.: 

59,1 

51 

30.8 

75 


Inspection of the data in Table I reveals a lowering 
of the total gastric acidity when the subject chewed 
gum. The average maNimum total acidity was less for 
eleven of the subjects and increased only .6 degree for 
the remaining subject (H. U.). Although the produc- 
tion of acid was depressed b_v the chewing of gum, the 
average time required for the subject to reach the max- 
imum total acidity was not uniformly affected by gum 
chewing. Five subjects reejuired less time, four needed 
more time and three persons took just the same time to 
reach their maximum total acidity as when no gum was 
chewed. 

No characteristic effect of gum chewing on free 
acidity can be noted in Table I, for the average max- 
imum free acidit\- increased for half of the subjects and 
decreased for the other half. The average time neces- 
sary for the subjects to reach tin’s maximum free acidity 
was distributed in about the same proportion. 

In order- to show more clearly the effect of gum 
chewing on gastric acidit}', average values for the total 
acidity and for the free acidity at the 15 minute inter- 
vals were calculated for each of the 12 subjects. The 
values compose Table II. 

After a subject had reached his maximum acidity, 
no further data from that particular analysis were in- 
cluded in calculating the average values. It ^ras as- 
sumed the stomach was in the process of emptying it- 
self when the gastric acidity began to decline. 

The data in Table II show that the effects of gum 
chewing on gastric acidity were the most pronounced 
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during the first half hour. The total acidity was lowered 
m ten of the twelve subjects at the fifteen and thirty 
minute internals while the free aridity was depressed 


table II 


Gas/nc Ac.d.ty a! Variom Time Inlcnals mjtr Standard 
for Gastric Analyses and After Cum Chewing 


Condition^ 


Average Total Acidity Average Free Acidity 
in Degrees Degrees 


Ssshject Time Standard Gum Standard Gum 

and Sex Interval Analyses Cheusng Analyses Cbeuing 


P. A. — f 

15 min. 

21.4 

18.6 

15.3 

12.3 


30 min. 

43.5 

53.4 

26.7 

1S.9 


45 min. 

44.5 

45.4 

23.1 

H.3 


60 roin. 

53,7 

53.3 

27.6 

26.9 

M. B. — f 

15 min. 20.8 

23.0 

10.3 

6.9 


30 mm. 

50.7 

39.5 

8.5 

S.2 


45 min. 

66.6 

62.6 

24.4 

20.3 


60 min. 

75.6 

66.0 

35.3 

41.3 

D, G. — L 

15 min. 

22.0 

15.3 

.7 

1.4 


30 min. 

40.5 

56,7 

15.5 

15. 1 


45 min. 

54.2 

52.0 

22.3 

15.6 


60 min. 

72.3 

57,1 

28.3 

26.5 

W. R. — f 

15 min. 

30.9 

12.4 

n.2 

2.5 


30 min. 

48.8 

21.3 

17.6 

10.3 


45 min. 63.8 

40.4 

28.4 

18.7 


60 min. 

65.2 

45.7 

41.0 

42.1 

D. S. — { 

15 min. 

20.S 

15.4 

4.8 

6.4 


30 min. 

51.5 

56.8 

4.5 

lO.l 


45 min. 

5S.4 

56.7 

21.2 

30.3 


60 min. 

66.9 

60.7 

2I.I 

28.3 

M. W. — f 

15 min. 

37.2 

15.8 

8.1 

9.1 


30 min. 

61.9 

42.3 

17.1 

15.5 


45 mtn. 

70.6 

61.9 

31.6 

28.9 


60 min. 

66.7 

70.0 

. 37.3 

47.2 

B. .\t. — m 

15 min. 

36.5 

26.9 

II.3 

3.7 


30 min. 

57.5 

41.4 

34.1 

29.9 


45 min. 

76.5 

52.5 

52.3 

39.1 


60 min. 

58.5 

60.9 

55.9 

40.0 

D. M. — m 

J 5 min. 

11.6 

20.2 

4.1 

12.4 


30 min. 

38.5 

35.6 

15.7 

24.0 


45 min. 

43.9 

44.2 

21.8 

32.0 


60 min. 

41.0 

46.0 

19.4 

36.0 

J. M. — m 

1 5 min. 

16.6 

10.2 

6.7 

2.2 


30 min. 

35.3 

31.3 

10.8 

12.6 


45 min. 

55.4 

54.2 

25.5 

33.2 


60 min. 

65.4 

55.2 

29.7 

42.7 

W. M. — m 

15 min. 

27.9 

I7.I 

n.o 

4.9 


30 min. 

44.5 

36.4 

24.5 

16.0 


45 min. 

59.9 

47.6 

'55.4 

54.1 


60 min. 

64.5 

50.5 

43.0 

27.5 

G. S. — m 

15 min. 

37.4 

23.7 

4.3 

5.7 


30 min. 

69.1 

46.3 

2S.9 

18.0 


45 min. 

77.5 

52.4 

38.1 

21.1 


60 min. 

S9.I 

57.8 

48.9 

31.9 

H. U. — in 

1 5 min. 

20.4 

16.5 

n.3 

5.6 


30 min. 

48. 3 

49.4 

12.7 

9.0 


45 min. 

56.5 

51.0 

21.2 

22.5 


60 min. 

54.0 

60.0 

26.8 

30.8 


in nine of the twelve subjects during the same time in- 
tervals. After half an hour, the free acid did not seem 
to be influenced by gum chewing. However, the effects 
on total acidit}- could still be noted at the end of an 
hour since the total aridity was depressed in two-thirds 
of the subjects at that time. 
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SUlSTiMARY 

The effect of gum chewing on gastric acidity has 
been studied in the case of 12 individuals from whom 
normal gastric curves had previously been determined. 
The chewing of gum depressed the gastric acidity of 
two-thirds of the individuals during the period of an 


hour. Both the total and the free acidity were de- 
pressed in five-sixths of the individuals for the first 
half hour. The maximum total acidity was less in 
eleven of the twelve subjects when gum was chewed. 
However, the time required to reach this maximum did 
not vary materially from the time required when no 
gum was chewed. 
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Tyrothricin in Proctology 

By 

.ALFRED J. CANTOR. M.D. ’ 

FEUSIUNG, NEW YORK 


INTRODUCTION 

T he rR-icTiCAi, therapeutic application of antibiotic 
activity is of relatively recent origin. Investigations 
of antibiotic activity, however, date back at least to the 
time of Pasteur. Pasteur noted that “anthrax in sus- 
ceptible animals can be repressed by the jiresence of 
other micro-organisms," an observation made in 1887. 
Early investigators have also recorded the fact that 
some soil bacteria produced substances which cither in- 
hibited the growth of or destroyed other bacteria. No 
practical development of the antibiotic agents resulted, 
however, until the later refinements of cultural technics 
and biochemical processes. 

In 1922 Alexander Fleming reported the discovery 
of an antikacterial substance produced by a mold, a 
species of penicillium, and he named this substance 
“penicillin." This mold had floated from the air into a 
culture of Staplndococcus aureus, destroying the bac- 
teria. In 1939 Rene Dubos annoimced the discovery of 
an active antibiotic principle precipitated from autolysed 
cultures of an aerobic spore-bearing soil bacillus (2). 
This bacillus was identified as the B. brevis. 

This powerful antibacterial substance produced b}’ 
the soil bacillus was found to produce lysis of gram- 
positive cocci, and protected mice inoculated with 
10,000 to 100,000 lethal doses of pneumococci, when in- 
jected intraperitoneally (3). 

Preparation of the bacterial extract (or bactericidal 
agent) and further purification resulted in the discovery 
of two crystalline fractions, gramicidin and tyrocidine 
(5, 11, 12). Tyrocidine was found to be the same as 
substances previously described as gramidinic acid and 
graminic acid. “Tyrothricin” is the name apjjlied to the 
bactericidal substance containing both gramicidin and 
tyrocidine. 

It is important to note that both gramicidin and tyro- 
cidine are potently' antibacterial against gram-positive 
organisms. Gramicidin, however, is 25 to 50 times more 
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effective than tyrocidine. Gramicidin is ineffective 
against gram-negative organisms, but tyrocidine, under 
certain conditions, will demonstrate antibacterial activ- 
ity against this group. 

It is of interest to compare the degree of activity of 
penicillin and gramicidin in tissue culture (8). Both 
agents are found to be equally potent against the gram- 
positive organisms. It is of further significance to 
note that the combined action of the two substances in 
the same culture medium does not result in any greater 
antibiotic activity than when these agents act separately. 

'ryTot'iricin cannot be cmjiloyed jiarenterally due to 
its hemolytic activity (4, 6, 7, 13, 14, 16, 17). The 
cytotoxic activity of gramicidin (greater than that of 
tyrocidine) need occasion no concern in its local clin- 
ical use. The amount employed clinically will produce 
no demonstrable tissue damage. 

In review we note that tyrothricin is the alcohol- 
soluble, water-insoluble antibiotic agent containing both 
gramicidin and tyrocidine, and is derived from auto- 
lysed cultures of the aerobic, spore-bearing soil organ- 
ism the Bacillus brevis. Gramicidin is more active than 
tryocidine against the gram-positive bacteria, but tyro- 
cidine is active against gram-negative organisms, the 
meningococcus and the gonococcus. Tyrothricin con- 
tains 10 to 20 per cent of gramicidin, and from 40 to 
60 per cent of tyrocidine. It is employed only topically 
or in cavities that have no direct blood stream com- 
munication. 

CLINICAL PROCTOLOGICAL APPLICATION 

The employment of tyrothricin by the author over 
the past several j-ears has demonstrated its value in 
proctologic surgery. This antibiotic is now a routine 
part of the post-operative care in all rectal and open 
pilonidal surgerj'. 

As an adjunct in the post-operative care of routine 
hemorrhoidectomy surgery, prolapse, anal ulcer ex- 
cision, cryptectomy, or the surgery for other relatively 
non-infected types of pathologyq continuous wet dress- 
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iiigs of tvrothricin arc ordered, riiese dres-sings are 
instituted immediately after the .surgery, wlietlier the 
surgery be ambulatory or iion-ambulatnr;'. 'I'liey are 
continued by the patient until healing has been com- 
pleted. 

The solution is prescribed as the 20 cc. tyrothricin 
concentrate (25 mg. of tyrothicin per cc.), to be diluted 
to 1000 cc. with i)yrogen free sterile distilled water. 
The resulting solution contains 500 micrograms of tvro- 
thricin per cc. When the solution is prepared it is im- 
portant to add the tyrothricin concentrate to the water. 
Precipitation occurs upon prolonged standing of this 
solution, and it should tlierefore be used as rapidiv as 
possible. If distilled water is not used for the dilution 
the tyrothricin will precipitate, due to the salt or min- 
eral contaminants in the water. 

Wet dressings of the tyrothricin solution are applied 
continuously, and instituted immediately following sur- 
gery. Infection is prevented in the “clean” case, such 
as post-hemorrhoidectomy or anal idcer excision, and 
the healing time is reduced. The wounds do not sup- 
purate, drainage is minimal and healthy granulations 
appettr early. 

Infections and abscesses of this region are subjected 
to the usual surgery, and wet dressings of tyrothricin 
are employed immediately. Suppuration ceases rapidly 
and healthy healing is soon noted. These wounds be- 
come rapidly clean and free from all infection. This is 
of particular value in the ambulatory patient where 
drainage may be annoying or incapacitating. These pa- 
tients may be completel}' and comfortably ambulatory 
within twenty-four hours after surgerv’. They are in- 
structed to carry a small quantity of the tyrothricin so- 
lution in a bottle to their office or place of business, and 
to renew their dressings as often as may be required. 
The dressings are applied as wet gauze squares, and are 
held in place b}- a sanitary napkin (such as Kotex) and 
an elastic belt. This provides a comfortable, easily ap- 
plied dressing, and assists in obtaining early ambula- 
tion (1). 


The u.sc of this solution in the post-fistulectoiny pa- 
tient, especially after extensive and complex fistula 
siirgeri, and in the patient who requires wide sauceriza- 
tion of a wound, has markedly reduced the healing time. 
In the open pilonidal operations, an odorless, relatively 
orainage-free, and rapidly granulating wound is noted 
within a short time after the inception of these dres.s- 
ings. 

In some case,' an annoying, sometimes pruritic peri- 
anal dermatitis seems to result from these continuous 
wet dressings. 'I’his dermatitis disappears rajiidly after 
the discontinuance of dressings. When it is deemed 
essential to continue the dressings de.spite the derma- 
titis, the normal skin area bordering the areas of ex- 
cision are covered with an antipruritic ointment such as 
Cinna-caine ointment to protect these skin areas. 

It should be noted, however, that tyrothricin has been 
employed in the treatment of eczematoid dermatitis 
and infectious dermatoses (9, 10, 15), with favorable 
results. The use of this solution suggests itself in 
certain types of pernicious prurilis ani. Clinical ex- 
perience in this direction would be of interest. 

Study of tyrothricin b^' rectal or sigmoidal instillation 
in the various forms of proctitis and sigmoiditis may 
disclose interesting findings. Other antibiotic agents 
will undoubtedly be developed within the next few 
years, and may provide the answers to some of our 
presently insoluble therajieutic problems. 

CONCLUSIONS 

I'lie history and physical properties of tyrothricin 
are described. Tyrothricin is the water-insoluble, alco- 
hol-soluble antibiotic agent derived from autolysed cul- 
tures of the aerobic, sporulating soil organism.- the Ba- 
cillus brevis. It is chiefly active against the gram- 
positive bacteria. 

Applied topically, in a dilution of 500 micrograms 
per cc. in sterile pyTogen-free distilled water, it is of 
great value in proctologic surgery. Healing time is 
shortened, suppuration is reduced to a minimum, and 
early ambulation is encouraged. 
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Radiation Therapy of the Cancer of the Esophagus 

By 

J. BORAK, M.D. 

XliW YORK, K. Y.* 


'T^niv CANCivR of the eso])iiagus is genernlly coiisiclercd 
radio-resistant. This vie\Y is not easily explained 
radio-I)ioIogicaIIy because over 95% of the esoidiagus 
cancers arc squamous cell cancers and squamous cell 
cancers of .any other localization are well amenable 
to radiation thenqry witli X-rays or radium. 'I'lius we 
.see that the squamous cell cancers of tbc skin, lips- 
oral cavity, pliarynx, larynx and cervix uteri can l>e 
cured with nays when the tumor lias not spread lic- 
youd the reach of the rays and a definite amount of 
nays has been applied. The opinion considering the 
esophagus cancer radio-resistant is also not in line with 
the fact that, as first shown hy Lacassagne, in e.xjieri- 
ments on animals, the squamous cell epithelium lining 
the walls of the esophagus reacts to the nays in the same 
way as the squamous cell ejiithelinm of other organs 
carrying this type of epithelium. 

This reaction has been first de.scribcd hy Kegaud in the 
skin and then by Coutai-d in the mucosal membranes^ 
and has become the basis of their method of X-ray ther- 
apy now generally accepted. The squamous cell epi- 
thelium degenerat.as under the influence of rays and even- 
tually is destroyed electively so that while the surface 
epithelium undergoes the process of destiaiction (epi- 
thcliolysis), the underlying tissues such as the blood ve- 
Ecls and the connective tissue merely exliibit signs of an 
inflammation. Both processes, the destruction of tlie sur- 
face epithelium and the inflammation of tlie submucosal 
tissues are t'emporary in nature. Tlie epithelium is re- 
generated from the not irradiated or less intensely irrad- 
iated neighboring areas and the inflammation gradually 
subsides in the underlying tissues so that within a few 
weeks clinically a restitution ad integrum results. Watch- 
ing by means of an esophagoscopo the changes which the 
esophageal mucosal upitholium undergoes during the 
treatment, as is done during the treatment of larynx can- 
cers by means of a laryngoscope, we see that the epi- 
theliolytic reaction occurs in the esophagus approxim.-ilely 
after a similar dose and length of time as in the pharynx 
and posterior part of the tongue. Thus a dose of about 
4000 r (depth dose) given within 4 weeks produces an 
epitheliolysis which is followed by a clinically complete 
regeneration after a period of 2 to 3 months. 

The po.ssibility of producing an epitheliolysis elec- 
tively that is of a destruction limited to the .surface 
cinthelium is known to be a characteristic of the stiuam- 
ous cell epithelium and foreign to tlie cylindric and 
glandular epithelium, a characteristic which presum- 
ably accounts for the fact that cancers deriving from 
a sejuamous cell C]nthe!ium aiijicav to he radiologically 
curable in contrast to those originating from a cylind- 
ric.al or glandular epithelium. This is presumably so 
because a new growth, as long as it proliferates with- 
out infiltrating the neighboring tissues- is never less 
radio sensitive than it.s mother tissue. Accordingly, if 
a dose is given producing an epitheliolysis of the nor- 
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mal epithelium, the same effect is to be exjiected in the 
ncopla.sm deriving from this epithelium. Since an epi- 
thclioh’sis can be obtained in tlie eso]diageai mucosa as 
in anv other mucosal membrane lined with a squamous 
epitiielium, the destruction of esophageal cancers by 
means of rays appears biologically quite possible. 

'J’he similarity of the type of it.s mother tissue and 
of its response to r.ays suggests that the esophageal can- 
cer might not be inherently radio-resistant and that 
other reasons may account for the difference between 
the re.snlts of radiation therapy in the field of the can- 
cers of the esophagus and that of other squamous cell 
cancers. 

In fact, we see that the esophagus is the only hollow 
organ in the body that is lined with a squamous cell 
epithelium. This is so because it has no specific diges- 
tive functions but is in tbc first place a tube for the 
transit of food from the oral cavity to the stomach. In 
.accordance with this main function are two gross ana- 
tomic.al characteristics of the esoph.agus, namely its 
comparatively thin walls and comjiaratively narrow lu- 
men. These characteristics turned out to be serious 
handitvaps in tbc radium treatment of the c.sophagus 
cancer. The tliiit rvalls have as a consequence tiiat there 
is, in contradistinction f. e. to the thickwallcd uterus, 
an inherent danger of a fatal ])crfor.ation, especially in 
view of the fact that the radium applicators cannot be 
jilaccd at any noteworthy distance from the walls but 
lie clo.sely to them so that a highly intense effect is 
liroduceil on the adjacent tissues. 'I'lie narrow lumen 
has a consequence that the tumors readily produce a 
stenosis often amounting to a conqilete obliteration so 
that the radium ajiplicators frequently either cannot be 
introduced into the ntirrowed lumen or cannot be pushed 
through the entire length of the .stenotic part. 

'I'o sum up we see that the intracavitary radium ther- 
apy so .successful in the treatment of various malignant 
lesions for anatomical reasons cannot disiil.ay its full 
effectiveness in the field of the esophagus cancer, ex- 
cej)t in ver}- early stages. 

As a result, in the radiological treatment of the cso- 
jihiigus cancers we have to dejiend on tbc external radio 
therapy alone, or at least, in the main. Here, too, how- 
ever, there is a difficulty due to the to])ographical posi- 
tion of the esophagus, 'rherc is no other organ lined 
with a squamous cell e])ithelium so deejily seated inside 
the body. The distance between the esophagus and the 
walls of the chest is 7-S cm. in its middle part and 
10-12 cm. in its lower part, which is most frequently 
affected. By comparison, the distance in question is 
3-4 cm. in the oral cavity or larynx and 6.7 cm. in the 
naso-iiharynx. Now, then, if a dose of 4000 roentgen- 
units (r) is to be given to an esophagus cancer as is 
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done in other squamous cell cancers, the total dose to 
he given to the sidn with the commonly used X-ray 
equipment is at least 10,000 r, often 12.000 r and some- 
times even more, as compared to '6000-8000 r required 
in cancers of the larynx or pharynx. The application of 
such a large amount of rays often taxes the greatest 
resourcefulness of the radiologist as well as the greatest 
endurance of the patient. It is from the radiological 
point of view difficult to distrihute the rays in a man- 
ner assuring that the high dose required by the disease 
is concentrated in the tumor without unduly severe re- 
actions to other tissuc.s. And it is difficult for the pa- 
rient to endure the therapy since the huge dose given to 
the body must be delivered within a period of time not 
too long as to diminish the accumulative effectiveness 
of the rays. 

Thus it seems to appear that the unfavorable results 
in the field of radiation therapy of the esophagus can- 
cers eventuate rather from difficulties resulting from 
certain anatomical and topographical circumstances than 
from an inherent radio resistance of these tumors. 
This is corroborated by the fact that in cases in which 
the circumstances are less unfavorable so that an ade- 
quate dose can be given, esophageal cancers can be 
made to regress to an extent making all tumor symp- 
toms disappear completely. This applies first of all to 
the difficulty in swallowing. The patient who prior to 
the treatment u-as fed through a gastric fistula because 
not even fluids could pass the esophagus, can after the 
treatment drink and eat again in the normal way. Fur- 
ther evidence that the tumor has retrogressed derives 
from fluoroscopic examination, showing the passage 
restored in the region in which it was blocked previous- 
ly. The roentgenograms are particularly impressive be- 
cause they show that the filling defects disajjpear and 
are replaced by normal contours. 

The disappearance of the tumor can be ascertained 
also by means of esophagoscopy. In a few cases even 
on autopsy no trace of the previous neoplasm has been 
found (Holfelder, Cathie, Cade, Smithers). The dis- 
appearance of esophageal tumors for a period of from 
3-10 3 'ears was reported b}' Guisez, Baum, Palugyay, 
Schinz and Zuppinger, Pohla. Levitt, Roberts, Strand- 
guest, Nielsen and others. 

Rare as such cases have been, nevertheless, they arc 
remarkable because such results have not been obtained 
in the cancers of an}' other part of the digestive tract 
from the cardia to the rectum, presumably because they 
derive from a cylindrical epithelium which is known to 
be inherently less radio sensitive than the squamous cell 
epithelium. The recognition that the cancers of the 
esophagus are not inherently radio resistant should stim- 
ulate our efforts to improve the results of our treat- 
ment by adapting the technique of irradiation to the 
particular difficulties confronting us in this field. Our 
radio-therapeutic efforts should the more be stimulated 
since, despite surgical advances, the majority of the 
esophageal cancers still does not appear to be amenable 
to radical surgery. 

From what has been said it appears that the radiologi- 
cal treatment of the esophageal cancers should be guided 


by the idea that a depth dose of about 4000 r is to be 
given to the tumor within 4 weeks. For this purpose 2 
sessions 6-8 hours apart are performed daily on 5 days a 
week. In each session 2 fields are treated. Each field is 
5 cm, wide and 12 cm. long. The wall nearer to the tumor 
has three fields, parallel to each other, the opposite waU 
has 1-3 fields depending on the depth of the tumor The 
rays traverse the medial fields, corresponding to the 
tumor, perpendicularly while treating the adjacent lateral 
fields the tube is angulaled depending on the site of the 
tumor. The total dose given through the medial fields is 
larger than that given through any of the lateral fields 
because they are nearer to the tumor than the latter so 
that a larger depth dose results. Accordingly, the medial 
field of the back being the nearest to the tumor, receives 
the largest dose. The single dose giv'en to the skin in 
each session depends on the penetrating power of the 
maehin'es used. With the common 200 Kilovolt machine 
and with the technical factors applied in the treatment 
of other deep seated lesions the single dose is 150 skin- 
roentgens. The total dose varies in accordance with the 
site of the tumor and the diameter of the chest between 
10,000 and 14,000 r as mentioned before. The dose is 
smaller with the supravoltage X-ray therapy (Buschke 
and Cantril) and larger with the external radium ther- 
apy. The ratio between the skin and depth dose is the 
only factor that counts. 


Large amounts of Vitamin B are given intramuscularly 
or intravenously to combat the nausea and other symp- 
toms of the ray sickness. At the end of the treatments 
an intense skin reaction develops. It has the nature of 
A so called “moist epidennitis” (epidermiolysis) in the 
medial fields while in the lateral fields a so called “dry 
epidermitis” (desquamation) develops. The skin reaction 
does not require any specific treatment. Covered with an 
Aquafor ointment (Kaplr.n) it usually clears up within 
a few weeks leaving no other marks than an intensely 
pigmented skin. 


The results obtained in 2 patients treated according 
to the principles described above in which the diagnosis 
of a squamous cel) cancer was established microscopi- 
cally are reported subsequently. 

The first patient was 55 years old and suffered for 
about four months from an increasing difficulty of 
swallowing. No gastrostomy. The X-ray film showed 
a considerable narrowing of the lumen of the lower 
part of the esophagus with ragged, irregular contours. 
The filling defect was about 5 cm. long. There was also 
a marked prestenotic dilatation (Fig. !)■ The next film 
shows tiie condition four weeks later on the day the 
last treatment was given (Fig. 2). It shows a definite 
improvement of all radiological signs of the lesion. The 
contours are smoother and more regular, the filling de- 
fect is much less distinct, the prestenotic dilatation is 
less pronounced. The third film (Fig. 3) illustrates the 
condition of the patient 17 months after the completion 
of the treatment. It shows a complete restitution ad 
integrum with no residual sign of the neoplasm. 

The second case concerns a 61 year old man, who 

was suffering from difficulty of swallorring for seven 
months. Gastrostomy 2 months before. 3'lie X-ra} 
film shows a complete stop of the barium meal at 
cardia, at the level of the diaphragm (Fig. 4). There 
was a very rapid improvement of the symptoms 
case. The film taken four weeks after the start of the 
treatment shows that the passage and the contours were 
to a large extent restored. The next film taken six 
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weeks later shows that the improvement made further 
progress so that almost a normal appearance resulted 
(Fig. 5). This result has lasted .so far for 21 months. 

Thus, in the two cases in which the cancers received 
a dose of about 4000 r in four weeks a disappearance 
of the clinical symptoms as well as the radiological 
signs of an esophageal neoplasm resulted and there is 
so far a symptom f ree survival amounting to 1 7 months 
in one case and to 21 months in the other. Needless to 
em]3hasize that we cannot, speak of a cure because a 
local recurrence as well as distant metastases may de- 
\'clop. 

Needless also to stress that parallel results are not 
to he e.xpected in all cases with an esophagus cancer. 
When metastases in the mediastinal lymphnodcs are 
I)resentr when the tumor invaded the muscles and deep- 
er layers of the esophageal walls, when the tumor is 
too e.Ntensive, the result cannot he satisfactory. One 
thing, however,- appears to he certain, namely, that the 
esophagus cancer is not radio-resistant. It is true that 
certain anatomical and topographical characteristics of 
the esophagus render the radiological treatment of the 
e.sophageal cancers technically very difficult, sometimes 
to an c.\tent making it quite impractical. Ifowever, in 
cases in which the circumstances are more favoralile, 
the cancer of the esophagus appears to he amenahle to 
radiation therapy as any other squamous cell cancer. 
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Pig. 5 — Same case as in Pig. 4, 6 veeks after the completion of 
X-ray therapy. The result has lasted for 21 months. 
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Continuous Drip Treatment for Chronic Ulcerative Colitis: 

Preliminary Report 

By 

JU.'\N NASIO. M.D.* 

ROSARIO. ARGKXTINA 


T he resistance of ulcerative colitis to tlierapy has 
been described recently by Bargen ( 1 ) ; and Ccji- 
teno (2) states, “The treatment of ulcerative colitis, 
still the subject of study and investigation, at present 
consists, in the majority of cases, of improvemeiit in 
the general condition of the patient and in hygienic 
and dietetic regimen.” Udaondo (1929) has pointed 
out the uselessness of many of the methods suggested 
because of the complexity of the disease and the vaj- 
riety of etiological factors. Vaccines and serums have 
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m of uncertain benefit for the specific forms; and 
npiementary treatment, as the use of oxygen or 
me by rectum, and pneumoperitoneum (3). likewise 
5 been unsatisfactory. The usual antiseptic astringent 
antispasmodic enemas and insufflation of the colon by 
heter or proctoscope have proved irritating and in- 
ective, and are considered dangerous by Bargen, 
ie (4) and other investigators (5). Anticeptic washes 
ough a cecostomy or appendicostomy have been 
>d hut found of little ad\-antage. Since the newer 
derstanding of colonic lesions emphasizes the value 
placing the diseased bowel completely at rest, iieos 
nv, which temporarily isolates the colon, is at pre.sen 
■formed with relative frequency. Satisfactory results. 
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however, are obtained, according to the most favorable 
statistics (1), in but a small percentage of case.s. 

Despite advanced knowledge of the anatomical and 
anatomopathological development of the disease, local 
symptomatic treathient has never been carried out in a 
rational manner. While it is true that many chemical 
substances possessing healing properties are available, 
the methods of administration heretofore employed 
hai’C rendered them ineffective. Overemphasis on the 
concept that ulcerative colitis is not a local but a general 
disease, and failure to ajiply an agent with jiersistent 
astringent action dircctl}’ to the lesions have jirevented 
the adoption of conservative therapy; and the physician 
is obliged either to treat the patient expectantly until 
spontaneous remission occurs or to resort to surgery. 

In ulcerative colitis the glands secreting niucus may 
be seriously altered. Normal colonic contractions are 
diminished or cease, with failure of trituration of the 
alimentary contents ; hyperkinesia later may dex’elop. 
From loss of the absorptive function assimilation of 
water, salts and other minerals does not occur. Putre- 
faction and abnormal fermentation enhance the injnri’ 
to the ulcerated and denuded mucosa ; and deformation, 
stricture and other serious complications eventually 
may follow. 

Local treatment for ulcerative colitis to l)e effective, 
tlierefore, should 1 ) relieve pain and other symptoms ; 
2) protect the existing lesions from chemical, bacterial 
and alimentary trauma; 3) arrest extension of the 
process and promote healing; 4) correct hy])erkinesia ; 
5) prevent reinfection and complications; 6) restore 
the normal functions of the bowel. 

That the colonic mucosa may be protected and healed 
by local treatment, either through the rectum or by 
intubation through the upper digestive tract, now ap- 
pears feasible. Studies on rectal application of healing 
substances are in progress and will be described later. 
The present report concerns the author's e.xperience in 
the treatment of patients by a continuous drip through 
intrana.sal tube (as employed for peptic ulcer), using 
a colloidal preparation similar in mechanical properties 
to the normal secretion of the intestinal mucosa. The 
medication is believed, for physiologic reasons, to have 
greater protective action in the colon than in the stom- 
ach or duodenum; and it is important that it reach the 
bowel readily and continuous!}' and e.xtend over the 
entire mncosal surface. 

TECHNIC 

1 ) A late.x tube, attached to a continuous drip ap- 
paratus. is introduced -through the nose as far as the 
cardia. There may be slight discomfort in the nasal 
fossa the first day, but after forty-eight hours the pa- 
tient will have adapted himself to the jiresence of the 
tube. 2) A 1 :2 or 1 :3 suspension of kaolin in alumina 
gel with mineral oil, 500 Gm.. to which has been added 
bismuth subgallate. 50 Gm., is placed in the drip ap- 
paratus. Seven hundred grams of the mixture usually 
is administered in twenty- four hours, although more 
may^ be given with safety. 3) Sulfaguanidine or 
succinylsulfathiazole and any antispasmodic remedy, as 
10 per cent paregoric, also may be added if desired. 


4) The drip is permitted to flow at the rate of 10 drops 
per minute the first day, and later increased to 20 drops 
per minute, as tolerated by the patient. 5) The drip is 
di.scontinued for half an hour before and after break- 
fast and the midafternoon feeding, and for one hour 
before and two hours after lunch and dinner. During 
these intervals the patient may be permitted out of 
bed. 6) Treatment is continued for periods of fifteen 
days, with rest intervals of no less than a month, and 
is repeated as necessar}'. 

Six patients with serious ulcerative colitis of six 
months’ to five years’ duration hai'C been treated by 
this method (Table I). Autogenous vaccines had been 


TABLE I 

Six Cases of Chronic Ulcerative Colitis Treated by Continuous Drip 
Administration 'of Kaolin in Alumina Gel svith MinerdI Oil 
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used persistently in cases 2 and 3 without benefit (Fig. 
1). Pneumoperitoneum had been done on patient 4, 
with no improvement; and sulfasuccidine, administered 
to the fifth patient, also was ineffective. In all cases at 
least two series of treatments by the continuous drip 
method were necessary ; and in cases 3 and 4 the symp- 
toms recurred after periods of remission, necessitating 
further administration of the kaolin-alumina gel mi.x- 
ture. During drip therapy standard dietetic and jihysio- 
therapeutic management was carried out in all cases, 
but no specific treatment was attempted. 

RESULTS 

In eighteen to forty-eight hours, in all cases, the 
bowel movements were markedly fewer and of more 
solid consistency; intestinal pain was diminished, and 
the discharge of blood and pus lessened. All patients 
soon manifested general physical progress, with re- 
covery of appetite and weight, and radiologic and 
proctosigmoidoscopic evidence of improvement, vary- 
ing with the type and severity of the disease and the 
length of the treatment period. The roentgenograms 
showed disappearance of the zones of pseudopolyposis 
and return of haustral markings (Fig, 2). On visual 
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Fir. I — " (Ciw 2.) Grave ulcerative K«»cn«j;cn«}:ram 

after duraiirtn of for tltrec y«r<. uiO> complete failure of 

former treatment, inclmlinfi auioicenoui vaccinn. Sipmoid<nc<»py 
showed j^ranutar, moth-eaten. blccJfnit muema cofreip<’ndtnj; to the 
third 'ta^f of lUfie*t cla^Mficatjon. 



2 (Case 2.) Roentgenogram after period of four months, in 

hich patient received three scries of continuous drip treatments with 
ictctic and other supportive measures. Note reappearance of haustral 
larkings, indicating amtomical and functional recovery, during 
iKhtcen months following treatment the patient has had one or tno 
" ‘ painless bowel movements a day. 


cxiiniinatioii after four months of treatment the recto. 
siKinohl surface itreseiited scattered small su])erficinl 
ulcerations surnmnrled hy cr.nf,'estcd hut clean mucosa. 
I'e.wer miliar)' ahsce.sscs were .seen, 

Hccause of the lar},'e dosc.s of the kaolin-alumina gel 
mi.'cturc admini.stercd, the neutralization of gastric acid- 
ity in lhc.se itatients was studied. In 40 jter cent the 
aeidimcirie etirve .showed dccrcn.se in free acid by com- 
Jiarison with the figiire.s obtained before treatment. The 
aeid-hase equilihrium was not <listurl>cd, 

COM.MHXT 

The treatment apitears to he harmless, with c.xcrci?e 
of moderate care, ns the f)rc)iaratif)n is not absorbed 
hut tends to e.slend over the mucosal surface and to 
adhere to the alimentary residue moving through the 
intestinal lumen, with little danger of ohstniction. 

That the im|)rovement exhibited resulted from the 
liicrd therai>y is suggested hy these considerations; 1) 
the patients receivcil no other medication; 2) in direct 
roentgenogram of the colon after slight air insufflation 
tlie Ixnvtd appeared filled hy an opaque substance, cn- 
<lence that the kaolin-alumina gel mi.xttire was in con- 
tact with all part-s of the nuicosal surface ( Fig. .5) ; 3) 
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— Rtx-mgimogram of colon after slight air insufllation. The 
and ascending colon arc well visualiied; the descending coon 
is less clearly traced. 


svm])toms were relieved in eighteen to forty-eight hours 
.after institution of treatment, with fewer ami more 
solid stools, and jirogrcssive clinical improvement , ) 

early discontinuance of treatment was soon lollowed by 

recurrence of symptoms. . , 

This conservative method of treating ulceratne colitis 
is believed preferable to ileostomy, since the drip treat- 
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meiit isolates only the diseased mucous membrane of 
the colon, relieves symptoms, promotes healing of the 
lesions and favors restoration of normal bowel function. 
However, these findings cannot he regarded as con- 
clusive in view of the limited number of patients stud- 
ied, the cyclic nature of the disease, and the necessity 
for a longer follow-up period in which to evaluate re- 
sults. It is therefore suggested to specialists and phy- 
sicians in general practice that this method be given 
further trial. 

CONCLUSIONS 

1. As the etiology of the various forms of ulcerative 
colitis is not yet clear, neither effective specific treat- 


ment nor a satisfactory method for complementary local 
therapy heretofore has been available. 

2 It is suEeested that the continuous drip adminis- 
tration of a colloidal adsorptive and astringent sub- 
stance (a mixture of kaolin in alumina gel with mineral 
oil and bismuth subgallate) be used. 

3. Six cases of serious chronic ulcerative colitis are 
described, in which symptomatic relief occurred in 
eighteen to forty-eight hours after drip treatment was 
begun, with progressive clinical, roentgenographic and 
rectosigmoidoscopic evidence of improvement. 

4. In two cases symptoms recurred after remission 
for several months, necessitating further drip treatment. 

5. The treatment appears harmless and attended by 
little danger of intestinal obstruction. 
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Brief Psychotheray in the Treatment of Gastro- Intestinal Disorders 

By 

MALCOL.H L. HAYWARD, M.D.* 

PIIIEADELl’IIIA, PA. 


A T THE PRESENT TIME mucli work is being carried 
^ out on the emotionar background of gastro-intes- 
tinal disorders, especialh- peptic ulcer and ulcerative 
colitis. Successful management of these conditions 
may require prolonged and skilled psychiatric treat- 
ment. It is important to remember, however, that often 
a great deal can be done for patients by means of brief 
and simide psychotherapy. Time and again I have been 
surprised by the relief brougbf to people with appar- 
ently profound emotional disturbances when a proper 
ps.vcbiatric approach is employed. 

Etiology of Emotioml Problems 

The primary factor in the development of a lesion of 
the digesti\-e tract or for symptoms suggestive of such 
a disease may be a wurping of the patient’s fundamental 
reactions to life’s problems. Many less complicated 
situations, however, give rise to emotional unrest which 
may be expressed as symptoms referable to the ab- 
dominal organs. Problems to be looked for include 
economic reverses, deatli of a jierson upon whom the 
patient was dependent, infidelity of a loved one, and 
upheavals of the patient’s accustomed way of life. Iii 

‘Instructor in Medicine, Ui.ivcrsity of Pennsylvania School of 
Medicine. 

From the Gastro-Intestinal Section (Kinscy-Thomas Foundation) of 
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some manner or other, the patient is out of step with 
life. His desires have become blocked and he is unable 
to find a way out of the trap. The resulting tension may 
he expressed in many forms. Some patients will speak 
frankly of worry, nervousness, fear or insomnia while 
in others the tension is expressed as visceral symptoms 
such as palpitation, feelings of pressure in the chest 
and epigastrium, or some form of abdominal distress. 

Tcchmquc of Management 

The patients seem to fall into several classes. Those 
of one group will lose all their symptoms when they are 
assured that careful objective studies show nothing 
abnormal. In others, however, no organic pathology can 
he demonstrated l)ut their symptoms persist. It is then 
necessary to take extra time for a comjilete review and 
elucidation of the case. Alvarez has pointed out that 
many patients can be cured merely by taking enough 
history. In these cases the patient has not thought 
much about his symptoms before coming to the doctor 
and if a thorough history is taken he may see by him- 
self the connection behveen emotional tensions and the 
development of his symptoms. In all cases a very thor- 
ough questioning as to the chief complaint should be 
made. This may seem strange but often it is found that 
when pressed, a patient who had complained of ab- 
dominal discomfort will admit that what really bothers 
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him most is a terrible nervousness or restlessness. If’ 
the somatic symptoms are still held as the only com- 
plaint- the doctor should ask directly. “Do }-pu think that 
nervousness and unhappiness have anything to do with 
your trouble T’ Patients who deny any emotional jirob- 
lem are difficult to treat. They should be told kindly 
but firmly that all their studies are negative, that their 
symptoms are due to some hidden emotional distur- 
bance, that medical treatment can do nothing more for 
them and that they should consult a p.sychiatrist. This 
is particularly true of patients who demand an opera- 
tion. It is far better to lay one’s cards on the table 
and lose a patient than to allow a useless operation and 
subsequently be blamed for symjitoms supposedly aris- 
ing from adhesions or the like. 

Atiiliidc of the Therapist 

When a patient admits that nervous tension is a 
large factor in his jiroblem one should begin a 
thorough investigation of the causes for this. At the 
start of treatment, sedation and a bland diet will do 
much to decrease the se verity- of the sym])toms and will 
increase the confidence of the ])alient in the doctor .so 
that p.sychothenipy is more readily accejitcd. The atti- 
tude of the doctor is all imi)ortant for success. He 
should show patience, kindness and a genuine desire to 
help. The jiatient with an emotional ])roblem can be 
roughly compared to a man trying to liold an inflated 
balloon under water. In both cases, constant effort is 
required which in the patient is c.xjiressed as nervous- 
ness. tension, re’stlessne.ss, worry or irritability. Jf this 
concept is kept in mind- it becomes clear that the doctor 
should tr\' to discover and get rid of the cau.se of the 
tension. One can never make progress by scolding or 
arguijig -with the patient. Instead one must constantly 
ask leading questions. Good c.vamples are, “\\'hen did 
this trouble first appear? NVhat changes came into 
your life at that time? What things upset you most.-' 
At w’hat time of day do you feel worst? What are you 
doing at that time? \A'hat are ,vou retillv worrying 
about? What do you rvant that you can’t get.' What 
w'ould make you hajqn-?” 

This process of questioning must be carried on slowly 
and ])atiently. The important problems are those that 
cause the jiatient most ))ain and of which he is often 
most ashamed, so one cannot e.x])ect him to discuss them 
immediately. As soon as the patient is able to look ujicm 
the doctor as a friend who is interested in .solving his 
iwoblem, who will never criticize or make fun of him, 
then he wall be glad to discuss his deepest and most 
painful secrets. He must be led to do this; he cannot 
• be bullied into it. 

Gradualb’ the jiatient comes to speak less of his 
somatic symptoms and more and more of his emotional 
jiroblem. Once this is clearly in ^■iew be must be ^helped 
to find a solution. The important word here is find, 
for the doctor must not tell the iiatient what to do or 
even give him “good advice.” Avenues of outlet from 
the trap should be discussed but the patient must make 
the final decision for himself. An emotional problem 
can be solved only when the patient’s desires are satis- 


fied and what may seem good to the doctor mav I,, 
quite wTong for the patient. In all cases the patien^ 
should be encouraged to e.xpress himself freelv for the 
release of pent-uj> emotions can {iroduce so m'nch relief 
that he IS able to decide the next steps in adjustment to 
the problem without guidance. Do not attempt to reach 
a decision m a hurry; the patient will be able to decide 
for himself when he is ready. A great deal of time is 
not necessary for any one intendew but the patient 
should be encouraged to return as often as desired. 

woman, was ad- 
mitted to the clinic complaining of dull epigastric pain 
and pressure. The pain had at first been relieved byLd 
and soda but gradually became almost constant. She 
had lost considerable weight. Physical examination 
snmvcd only a marked impairment of vision, while roent- 
gen and laboratory^ examinations were negative except 
for an achlorhydria to histamine. 

She was placed on a bland diet with dilute hydrochloric 
acid and phenobarbita! medication. This decreased the 
severity of her symptoms somewhat, but she then began 
to complain of great nervousness and restlessness. Further 
study of her case showed that for several years she had 
been under treatment for a tuberculous uveitis which had 
nearly destroyed her sight. She was now unable to work 
and was in terrible fear of the future. The problem was 
discussed at length and the possibility of attending a 
school for the blind was suggested. After several inter- 
views she admitted freely that her abdominal symptoms 
were mostly due to fear and nervousness and stated that 
coming to the clinic gave her courage. When last seen 
she was eating well, gaining weight and feeling reason- 
ably comfortable. 

Discussion: In a case like this, in which the problem 
centers about a real handicap, no complete solution of 
the diiTicuIties may be possible. A great deal was ac- 
complished in reducing this woman's distress, however, 
so that she was again able to eat well and to maintain 
her physical condition. 


Case 2. F. B., a 60 year old colored woman, was ad- 
mitted to the clinic complaining of weakness, loss of 
appetite, weight loss and constipation. The referring 
physician reported a mass in the right lower quadrant and 
had made a diagnosis of malignancy. Positive observa- 
tions were a blood pressure of 160/105 and a large bowel 
that was palpable thro’jghout most of its length. Roent- 
gen and laboratory studies showed no abnormalities. 

A careful review of .the case showed that she was 
chiefly troubled by restlessness and nerv'ousness. She was 
single and all her life had been active in church affairs 
and Sunday school teaching. Her complaints had all 
come on a month prior to admission to the clinic at which 
time she experienced a sudden attack of weakness and 
dizziness. She was seen by her physician who told her 
that she had a high blood pressure and must stop all her 
work. She followed these directions closely and spent 
the next three weeks alone at home. During that time she 
worried continuously about her health and gradually de- 
veloped her abdominal complaints. 

Treatment in this case consisted of bowel training ana 
sedation accompanied by a full discussion of the 
of her illness. She was encouraged to eat anything desired 
and gradually increase her activities. During the course 
of treatment she gained 8 pounds and her blood pressure 
fell steadily, reaching a level of 125/80 at one point. 
■When last seen she was feeling well and required no 
medication. _ . 

Discussion: This case shows clearly how a ph^ician 
may unwittingly produce a n-eurosis. It also demonstrates 
the necessity of a thorough history and a careful eva 
ation of the chief complaint. 
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Case 3. W. H., a 68 year old white man, entered the 
clinic complaining of burning epigastric pain relieved by 
food but recurring after about two hours. The symptom 
had been present for about a month and had become in- 
creasingly severe with less and less relief from food. His 
past history showed several episodes of peptic ulcer, which 
had always responded promptly to an ulcer diet, but in 
this instance, though he had adhered strictly to a diet 
with interval feedings and amphojel, there had been no 
improvement. Physical examination suggested that he 
was rundown and chronically ill. Over the heart a mitral 
systolic murmur was heard and auricular fibrillation was 
present. Localized tenderness was demonstrable below 
the xypheid. Laboratory 'examinations showed no ab- 
normalities except for occult blood in the feces. Radio- 
logical study showed a large crater in the stomach, which 
was felt to be an ulcer, benign or malignant. Gastroscopy 
was attempted- but was unsuccessful due to technical 
difficulties. Because of the size and the refractory na- 
ture of the lesion operation was advised, but he i-efused 
this. 

He was continued on the strict ulcer regimen, but after 
two months he was having more pain than ever. He also 
showed increasing tension and com.plained greatly of 
nervousness and insomnia. Consequently an attempt was 
made to find an emotional background in his condition. 
The patient was employed as a janitor in a hospital 
laboratory and was a hard-working, conscientious man. 
The laboratory had recently come under a new manage- 
ment and because of the war had less help. He was feel- 
ing overworked and during the interview was able to 
express a gi-eat deal of resentment toward the manage- 
ment. He stated that he had always tried to do his best 
and now was being put upon. 

Treatment in this case consisted in encouragement to 
express his resentment followed by efforts to ameliorate 
the situation. Arrangements were made to lessen the. 
amount of work required of him and it was explained 
to the patient that it was not from malice but because of 
the war that he had been overworked. He was seen 
every two weelts and after three interviews was almost 
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entirely free of pain, eating well, and gaining weight. 
He stated that he was feeling much happier in his work. 
Roentgenological study showed slow but definite healing 
of the ulcer and at follow up, six months after entering 
the clinic, he was in good health. 

Discussion; It is impossible to say that psychotherapy 
cured this man, but, if one agrees with Wolf and Wolff 
that suppressed resentment increases gastric secretion and 
motility, he may i-aadily believe the improvement in the 
patient’s emotional state removed the precipitating cause 
lor the recurrence and persistence of his ulcer. Certainly 
he had prevdously made no improvement on a thorough 
dietary' regime. In spite of the temporary improvement 
it must be pointed out that no attempt was made to alter 
his fundamental personality, with its rather paranoid 
trend, so recurrence is possible. At any rate the improve- 
ment in his general health and happiness was very 
marked. 

CONCLUSION 

The gastro-intestinal tract is peculiarly prone to be 
the site of disorders arising from emotional tension. As 
in any branch of medicine certain patients do not re- 
spond easily or at all to treatment but a great deal can 
he done for many if approach is made in a proper 
manner. These patients are ill ana are earnestly seek- 
ing help, though they may not know what sort of help 
they’ require. Telling them not to worry and requesting 
that they stop bothering the doctor is only an admission 
of inability to handle such illnesses. It sliould be kept 
in mind that often much more can be done for patients 
suffering from these conditions than for those with 
frankly organic pathology such as malignant disease or 
liver cirrhosis. Certainly no i)atient is more grateful 
and makes a more lasting friend than one to whom tlie 
doctor has shown kindness and encouragement during 
a period of unhappiness. 
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Gastro-intestinal Symptomatology in Schizophrenia 

By 

JERO.ME M. SCHNECK, IiI.D.* 

FORREST HILES, Ah F. 


’ l^iiE PURPOSE of this paper is to discuss the occur- 
rence of gastro-intestinal complaints in sclhzo- 
phrenic patients. The concepts presented are not direc- 
ted to the psychiatrist but to the physician seen jirior to 
psycliiatric consultation. The apparent predominance of 
.somatic complaints.- often gastro-intestinal, results in 
some cases in disguising the underlying schizophrenic 
pathology. The gastro-enterologist is, therefore, con- 
sulted frequently by schizophrenic patients in whom the 
mental illness may not he recognized unless possible 
evidence of a personality disorder is given careful con- 
sideration. 

-First Lieutenant, Medical Reserve, United States Army. 


CONCEPTS OF SCHIZOPHRENIA 

The Kraepelinian conception of schizophrenia, em- 
bracing four categoHcal tyj^es ( simple, catatonic, hehe- 
phrenic, and paranoid) of a chronic disease, the cure 
of which must contradict the diagnosis, has given way 
m some psychiatric circles to recognition of diverse 
forms of symj)tomatology regarded more optimisticallv 
and indicative of a disorder of thought and affect capa- 
ble of recognition in relatively early stages of develop- 
®‘^’’'20P’’'‘enia.. as a matter of fact 
Avas Bleuleris contribution, appearing some time after 
Ande acceptance of Kraepelin’s classification of demen- 
tia praecox which in turn develojied out of the amalga- 
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mation of Morel's “dcmeiice precoce,” Hecker’s hebe- 
pbrenia, and Ivahlbauni s 'katatonie,'* the descriptions 
of which appeared in ,1857, 1871 and 1874, respectively 
(1). Freud’s introduction of a much needed dj-namic 
psychology into psychiatry, Adolf Meyer’s work on the 
life study of patients with mental illness, and Hoch’s 
description of the “shut-in” personality, have contrih- 
uted immensely to an understanding of schizophrenia 
which is still widely diagnosed, nevertheless, accorditig 
to Kraepelin’s four main tj'pes (2), Researches iii this 
disease as a functional rathet than an organic entity 
have been progressing, however, and more recently the 
descriptive terms of schizophrenic personality, pre- 
schizophrenia, incipient schizophrenia, and ambulatory 
schizophrenia, have made their appearance in the writ- 
ings of dynamically rather than descriptively oriented 
psychiatrists. These studies and new ideas obviate the 
necessity, in diagnosing schizophrenia, of seeking mut- 
ism, stereotopy, grotesque catatonic postures, hallucina- 
tions, gross delusions, and markedly bizarre behavior in 
order to recognize the schizophrenic illness. Finer and 
more subtle indications of disease maj' be detected and 
the illness discovered and treated early. 

Detection of early stages of schizophrenic pathologj’ 
is, however, diffictiit at times. Often such patients must 
be inten'iewed on sei’eral occasions before a diagnosis 
can be established, and at times only prolonged hos- 
liitalization permits sufficient acquaintance with finer 
defects of thought, emotion, and action to allow for 
accurate diagnosis. Mhth such ])atients psychological 
tests for detecting schizophrenic pathologj' are fre- 
quently helpful (3). Obviously a detailed evaluation of 
diagnostic features in such patients is beyond the scope 
of this paper but several of these may be enumerated. 
They may be observed during conversation with pa- 
tients while examinational procedures are progressing. 
Should su.spicions be aroused, the data may be. ampli- 
fied by information obtained from relatives or friends 
and psychiatric consultation may then be sought. 

Schizophrenia is most easily detected when the pa- 
tient himself is permitted to sjieak. At the beginning 
of the interview the examiner should question the ])a- 
tient as little as possible in order to detect the trend of 
thought and affect through the patient’s communica- 
tions. Possible indications of schizophrenic pathology 
may be listed as follows; impaired accessibility; mild 
indications of negativistic behavior; mild degrees of 
inattentiveness ; vagueness in discussing complaints; in- 
consistencies in the history with little or no apparent 
concern on the part of the patient when they are called 
to his attention; circumstantiality; rambling; introduc- 
tion of irrelev’ant data not recognized as such b\' the 
patient, followed by spontaneous return to the main 
stream of conversation; inclusion of words or phrases 
in conversation having no ajtparent connection with the 
main topic under discussion but which need not be 
grossly peculiar; apparently inapiJropriate smiling dur- 
incf conversations wth inabilitj' of the patient to explain 
the reason, or denial of the fact, or a claim by the pa- 
tient that he himself had not noticed himself smiling; 
depression usually in the absence of self-blame and 
self-depreciatorj' ideas; apathy; objective evidence of 
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anxiety which may be of the “free-floating” tvjie al- 
though at times related by the patient to sjiecific events- 
obsessive preoccupation with somatic comidaintc fre’ 
qiiently gastro-mtestinal ; elaboration of vague •■■omatic 
complaints or magnification of the significance of bodilv 
sensations normally experienced ; insistence on the ex- 
istence of somatic disease nnwarranted by available 
facts and findings ; impaired concentration or compre- 
hension; a tendency to generalize vaguelv wlien ques- 
tioned about concrete matters ; conversely, an inability 
to comprehend abstract ideas in every-day usage with a 
substitution by the patient of concrete data inappropri- 
ate in the interview situation; impaired judgment; su.s- 
piciousness; misinterpretations difficult to reconcile in 
the interr'iew situation; queernesses; facial grimaces; 
obsessional sexual preoccupations. 

Few or many of these symptoms may be encountered 
in schizophrenia. If the findings are numerous it ta- 
vors, although it is not absolutely indicative of, an ill- 
ness which has jirogressed beyond an early stage. Di- 
vision of these signs and symptoms into groups wiiich 
are more likely to he found in the various forms of 
schizophrenia will not be discussed in this report. Xei- 
ther will an attemjit be made to discu.'ss additional sigii-S 
and symptoms more apt to be recognized and elicited 
during the psychiatric consultation. The latter involve 
abnormal impressions which the jiatient may have of 
himself and others, pathological interpersonal relation- 
ships, dereistic thinking, perceptional distortions, etc. 

SIMULATION OF NEUROSES 

Some signs and symptoms in schizophrenia may 
simulate those occurring in the neuroses. Among such 
findings are an.viet}-, fatigue, preoccupation with ex- 
cretory functions, and preoccupation with vague so- 
matic sensations. Often the ga.stro-intestinal tract is the 
focus of attention and concern. The neuroses simulated 
may include anxiety states, some forms of hysteria, 
neurasthenia, hypochondriasis and obsessive-compul- 
sive neuroses. The likelihood of a neurosis simulating 
schizophrenia is uncommon but not infrequently 
schizophrenia “masquerades” as a neurosis. As a 
result, when gastro-intestinal symptomatology is such 
as to warrant evahiatfon of possible jisyciiogenic com- 
ponents, the possibility of the e.xistenco of schizophrenic 
pafholog.v should be given serious consideration. 

GASTRO-INTESTINAU SVMPTO.M.‘\T(lLUGY 
Gastro-intestinal symptoms in schizoplirenic jiatients 
may be grouped roughly into two categories: 1) 
W’ell-defined symptoms; and 2) Poorly-defined symp- 
toms. The adjective, “well-defined,” as employed in 
this paper, does not refer to apiiropriate use of simjdc 
terms such as nausea, belching, or diarrhea, but rtithcr 
to a group of symjitoms which sugge.st to the pliy.sician 
one or more definite diagnostic possibilities. 1 bi.s may 
involve, for example, a group of symptoms suggestive 
of appendicitis, gastric or duodenal ulcer, or rarcinorna 
of a particular portion of the gastro-intestinal tract. 
The term “poorly-defined,” on the other hand, denotes 
symptoms which tend to be puzzling, es]jecia!Iy when 
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liiiclinsTS or absence of findings on physical examination 
tend only to confuse. 

Complaints referable to the gastro-intestiual tract in 
schizo])hrenic.s may be as well-defined or jioorly-defined 
as those in any other patient with or without an emo- 
tional illness. To list all types of synijitoms would, 
therefore, be unreasonable and unnecessary: a few ex- 
amples as follows, should suffice: indigestion, heart- 
burn. belching, nausea, vomiting, stomach ache, burning 
of the stomach, bloating, gurgling sounds in the ab- 
domen, sticking sensations, jiressure sensations, consti- 
jiation, diarrhea, jiressure sensations in the rectum, 
pains localized to a siiecific abdominal quadrant, gen- 
eralized abdominal pain, etc. The jiatient may say, “.I 
think I have ajipendicitis," or “I have ajijiendicitiS'” or 
“I have a stomach ulcer," etc. 

The following classification of gastro-intestinal 
symptoms in schizophrenic patients is suggested: 1) 
Poorly-defined complaints symptomatic of schizo- 
phrenia; 2) Poorly-defined complaints unrelated to 
underlying scbizoiihrenic pathology; 3) Well-defined 
complaints symjitomalic of schizophrenia; 4) Well- 
defined comjilaints unrelated to underlying schizo- 
phrenic pathology. Each of these groups may he modi- 
fied by two subdivisions as follows: a) evidence of 
organic disease obtained on examination; and h) no 
evidence of organic disease obtained on e.xamination. 

With poorly-defined complaints symptomatic of 
schizophrenia the absence of organic illness should be 
more or less expected. Presence of organic illness in 
patients with complaints symptomatic of schizophrenia 
would constitute an incidental finding and as such 
would not, of course, nullify the diagnosis of mental 
illness. W’ith poorly-defined complaints unrelated to 
underlying schizophrenic jiathology organic illness may 
or may not be discovered. If evidence for organic ill- 
ness is discovered this need be interpreted as no more 
unusual than similar findings on examination for vague 
complaints in any psychologically well-integrated pa- 
tient. If no evidence is found for organic disease there 
would be no reason to insist on the complaints being 
necessarily symptomatic of the mental illness. The 
difficulties reflect the current medical limitations in 
diagnosis rather than the inability of the patient to 
verbalize his complaints satisfactorily. When well- 
defined complaints occur unrelated to underlying 
schizophrenic pathology with di.scovery of organic ill- 
ness on examination the co-existent schizophrenia may 
not be recognized unless the behavior of the patient is 
sufficiently abnormal to attract attention or the phy- 
sician is acquainted with more subtle indications of 
schizophrenic behavior. If, in this group of patients, 
evidence of organic illness is lacking, the deficiency, as 
mentioned previously,:, lies with medical diagnosis rather 
than inability of the patient to verbalize his difficulties 
or to cooperate in examinational procedures. The oc- 
currence of well-defined complaints symptomatic of 
schizophrenia is probably rare and as such may be 
quite misleading. Evidence of organic illness aside 
from the history may be absent, with confusion result- 
ing. Should evidence of organic disease compatible 


with the nature of the complaints be discovered, the 
underlying schizophrenia may again remain unrecog- 
nized unless thought and affect disturbances are noted. 

THERAPEUTIC & PROGNOSTIC 
HMPLICATIONS 

In schizophrenia with gastro-intestinal manifestations 
the mental illness is of primary importance and the 
somatic symptomatology of secondary concern except 
in the case of symptoms suggesting a surgical emer- 
gency. Organic illness in a schizophrenic patient re- 
quires essentially the same medical care as in a patient 
who is not schizophrenic. Psychological factors in- 
herent in the relationship between doctor and patient 
play a role during the course of treatment; their di- 
versity precludes adequate presentation. Much con- 
cerning this doctor-patient relationship is not known 
as is the inter-play between psychic and secondary so- 
matic elements in schizophrenia. Without further am- 
])lification it may be stated that improvement in schizo- 
phrenic illnesses has been observed during the course of 
incidental somatic disease in the form of infection, for 
e.xample, with relapse following recovery from the so- 
matic illness, d'he physiology and psychodynamics in- 
volved have not been fathomed as yet. 

W'hen more than one therapeutic approach to a so- 
matic illness is possible in a schizophrenic, jisychiatric 
advice may be desirable especially' if surgical interfer- 
ence is considered. Not infrequently medical and sur- 
gical manipulations have an unconscious significance for 
the patient, understood only through thorough knowl- 
edge of the patient’s psychological status. The trauma 
which might possibly result need not necessarily be 
immediately discernilile, but it may have far reaching 
effects in connection with the jiatient’s mental health. 
Interpretations made by jiatients of gastro-intestinal 
•symptoms and therajiy directed toward the gastro- 
intestinal tract often relate to e.xperiences, training, and 
traumata of very early childhood. The effect of treat- 
ment in such patients is not the same as that in normal 
adults. 

In treating schizophrenic patients with somatic symp- 
tomatology secondary to the mental illness the danger 
exists of acceding to the unconscious needs of the pa- 
tient for the therajiy employed, without relief and 
without ultimate benefit to the patient. This may re- 
main unrecognized unless evaluated psychiatrically. Re- 
lief of symiUoms may possibly result at times because 
of psychological features inherent in the relationship ' 
between doctor and jiatient and these too may remain 
unrecognized. The underlying illness would, of course, 
persist and find e.xpression through other channels. 

The therapeutic and prognostic implications, thus, 
are several. The physician should be aware of the ex- 
i.stence of the mental illness. He should realize that his 
ministrations have psychological repercussions and he 
should know that the somatic symptoms are secondary. 
If they alone are treated only part of the problem will 
have been attacked. The physician should be aware of 
the fact that unconscious mechanisms may play a role 
in the patient’s search for, acceptance of, and response 
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to treatment. The possibility of e.xacerhation of the 
illness must he considered and the need for psychiatric 
guidance realized. Unnecessary .surgical procedures 
must be avoided and the possible effects of .surgical jiro- 
cedures projierly evaluated. Psycliiatric advice in man- 
aging such problems in schizoiihrenic patients with 
gastro-intestinal symptoms is especially important in 
view of the significance of gastro-intestinal functions 
in psychological development during infancy and child- 
hood and the role of early c.xperiences in motivating 
behavior of adults. 

vSUMMARY 

Gastro-intestinal symjitomatology in schizophrenia 
merits consideration because of diagnostic iiroblems 
relative to co-existent organic illness and schizophrenic 
jialhology. A classification of schizophrenia with con- 
current gastro-intestinal symptomatology has been sug- 
gested on the basis of weli- or poorly-defined complaints 
symptomatic of schizoiihrenia or ajipearing in .schizo- 
phrenic patients but essentially unrelated to the under- 
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psychopathology. The similarity of gastro- 
intestinal complaints in schizophrenic patients and non- 
schizophrenics has been alluded to and it has been 
.stre.ssed that schizophrenia not infrequently masquer- 
ades as various neuroses owing to some .similarities in 
symptoms. The development of concepts of s~liizn- 
phrenia as a disease entity has been outlined and signs 
and .symptoms which may ])ossibly be found during 
interviews with schizoidirenic patients have been jire- 
sented. Therapeutic and prognostic implications rela- 
tive to the gastro-intestinal conqdaints and the schizo- 
phrenic disorder have been discussed. 

CONCLUSIONS 

Schizojihrenia is a prevalent form of mental illness 
and gastro-intestinal symptomatology in relation to this 
illness is frequently encountered. Recognition of the 
personality disorder is important in order to effect a 
scientifically oriented therapeutic approach aimed not 
only at treatment of symjitoms but involving the per- 
sonality as a whole. 
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Peptic Ulcer 

A ROENTGENOLOGICAL, LABORATORY. AND CLINICAL FOLLOW-UP OF 200 PEPTIC ULCERS 

By 

A. J. DELARIO. M.D.* 

PATERSON, NEW JERSEY 


F ROSt A REVIEW of articles by Muller, Hingston, and 
Bergsma, on the incidence of jieptic ulcer in various 
jiarts of the world, an idea may be gained of the many 
variations in its form, and the vast extent of its dis- 
tribution. 

The incidence of ulcer as determined by admissions 
to hospitals, is about 1% in United States, England. 
France and Germany. Russia has a hospital incidence 
of .8%, and Italy less than this. In these nations the 
duodenal ulcer forms from SO to 90% of all ulcers. 
In countries in which the people are known to hej'eavy 
eaters, the nicer incidence is higher. It is 16./% in 
Denmark- and 5 to 13.5% in Australia, depending upon 
whether the hospitals were nearer to the equator or in 
the colder parts of tlie country. In hotter west Aus- 
tralia, it was 5%; in Tasmania, 13.5%. 

That a warmer climate apparently affects ulcer inci- 
dence is also shown by the fact that the ulcer incidence 
among white people that have gone to work for the 
United Fruit Company in the south is 0.12%, and in 
these the gastric ulcer is twice as common as the duo- 
denal. Is this lowering of ulcer incidence due to a 
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'change for the better so far as rest, nervous strain, 
and tension, is concerned, or has it to do with some 
chemical change in the stomach content? As perspira- 
tion occurs, with accompanying loss of acid salts and 
chlorine Content, the alkalinity of the blood increases 
and the hydrochloric acid content of the stomach de- 
creases. Certainly this is true until complete acclima- 
tization occurs. Some say that the lowered ulcer inci- 
dence is caused by he<Tt alone, or by ultra-violet ray, or 
by the increased vitamin content of food. 

It has been definitely shown that heat- diathermy 
applications to the abdomen, or other physical therapy 
methods raaj- occasionally relieve the patient, but defi- 
nite cures are hard to illustrate. Theoreticalh' vitamins 
B and C protect the mucous membrane of the gastro- 
intestinal tract, hut the results of this treatment have 
not been convincing. That colder weather also acti- 
vates resting ulcers is shown by Einhorn, who believes 
that the higher recurrence of peptic ulcers in cold 
weather is due to respiratory infections lowering the 
body resistance. He found, 

42% recurrence in the fall months, 

35% recurrence in the spring months, 

19% recurrence in the winter months, 

4% recurrence in the summer months. 
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While it is probably true tliat a warm climate lowers 
the incidence of jieptic ulcer, this may be offset by 
certain diet characteristics of the population. 

For instance, the Ain’ssinians eat all their food with 
an almost 100% jieppery sauce, which will blister even 
the mouth in the eating. Peptic ulcer is \-ery common 
among the Alwssinians. The ulcers are very large, for 
the most part gastric, and form indurating masses 
resembling carcinoma. Practically all the ulcers pro- 
duce obstruction. 


The Koreans eat a hot jiepjiery food, and drink much 
alcohol. They have an ulcer incidence of 5%. The 
Chinese drink almost boiling hot tea, and have an ulcer 
incidence of 3%. The ulcers among the Chinese are 
apt to perforate and hemorrhage, and the mortality 
from these accidents is ver\’ high. 

It can therefore be seen that many external factors 
determine the incidence of ulcers, their position.- size, 
form and extent; whether the accident of perforation 
or hemorrhage will occur, and the mortality. These 
factors are climate, food and the stress and strain of 
the struggle for existence. 


There are also internal or hereditary factors. It is 
well known that individuals inherit certain tendencies 
or weaknesses in the r'arious s}'stems which under 
proper external conditions or stimuli make themselves 
manifested. The weakness, so far as peptic ulcer is 
concerned, is usually associated with a hyposthenic type 
of body in which the stomach is low and hypotonic. 
1 his tj'pe of stomach allows for greater accumulation 
of hydrochloric acid and ])revents, to a great extent, 
bile, pancreatic and intestinal juices from regurgitating 
into the stomach to neutralize the acid. 


This low- dragging type of stomach probably also 
causes mechanical interference in the blood supplv to 
the p\ loric end of the stomach and duodenum, es|>cciallv 
along the lesser curvature, and thus affects the nutri- 
tion of the various alkali-supplying glands such as the 
goblet cells in the antrum and the Brunner’s glands in 
the duodenum, and which also affects the thickness and 
the condition of the mucous membrane in this area. 

Hyposthenic individuals usually also have an un- 
stable autonomic s)-stem, which is easily thrown out 
of balance. Thus changes in the secretor)' and mu.scu- 
lar action of the stomach and duodenum or in its blood 
supply may bring about the right set of conditions for 
tlie formation of a peptic ulcer. 


In the light of these facts, it would be interesting t( 
analyze the cases which occurred in our hospital. It 
the stomach clinic of St. Joseph Hospital, we havi 
studied the results of treatment of 200 peptic ulcers it 
loD individuals. There were * 


19 gastric ulcers 
156 duodenal ulcers 
14 parapyloric ulcers 
11 gastro-jejunal ulcers 

The figures as to Race, vSex, 
are as follows : 


Body T)'pe and 


Age 


IlacQ 


Irish 

43 

Syrian 

3 

Italian 

35 

French 

2 

American or English 

34 

Lithuanian 

2 

Jewish 

18 

Turkish 

1 

Holland 

18 

Assyrian 

1 

German 

15 

Greek 

1 

Polish 

7 

Swedish 

1 

Negro 

3 

Hungarian 

1 


Sex 

Male, 153; Female, 32: a ratio of 5 men to 1 female. 


Body Type 

76.2% of our patients were of the hyposthenic type. 
19.0% of our patients were of the sthenic type. 

4.8% of our patients were of the hypersthenic type. 

182 were white, 3 were colored. 


The ulcers occurred almost entirely during the period 
of greatest strain and iGsponsibility, the decades being 
represented as follows: 


Decade 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 


Number of cases 
13 

44 
63 

45 
13 

7 


The Acidity Pactor 

A factor which is often cited as of importance di- 
rectly or indirectly, in the etiology of jieptic ulcer. i< 
an increased amount of hydrochloric acid. The rela- 
tionship of hydrochloric acid to the formation of 
jiejitic ulcers has been demonstrated often in cases of 
peptic ulcer occurring in ^feckel’s diverticula and je- 
junal ulcers following gastro-jejunostomies. Abnor- 
mally high amounts of hydrochloric acid mav erode 
normal areas, and it is even possible that smaller than 
normal amounts of hydrochloric acid may erode areas 
of deficient nutrition, due to organic or functional nar- 
rowing of the blood vessels. I know of no one who has 
reported a case of peptic ulcer occurring in pernicious 
anemia, in which no hydrochloric acid is present. 

Ihe following figures will show how our group of 
patients stood as to hydrochloric acid acidity : ^ 

6 cases showed anacidity consistently (these cases 

hydrochloric acid undL 
liistamine stimulation) unaer 

9 cases showed subacidity consistently 
16 cas'3s were consistently normal 
82 cases were consistently hyperacid 
u cases were variable. 

Of the 452 Kwald Test meals: 

23 test meals showed anacidity 

71 test meals showed subacidity 

82 est meals showed normal acidity 
276 test meals showed increased acidity. 

^ ^ ^ ‘"'t t'l's point- to show 
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higher, than in their previous tests at the height of tiie 
disease ; 

Patients whose — ulcers ulcers ulcers 

healed were continued 
not active 
active 

Lower Hydrochloric acid 7001. 60% 8.4% 

Same Hydrochloric acid 20%' 25% 16.6% 

Increased Hydrochloric acid 10% 15 % 75.0% 

'I'hese figures tend to confirm the finding that as 
llie hydrocliloric acid decreasc.s the nicer itnprorc.s and 
heals, and as the In-drochloric add increases the ulcer 
gets worse. 

Etiolor/y of Pain in PcpHc Ulcer 

It is of value, in the treatment of these cases, to 
discover what causes pain, the most imjiortant symp- 
tom in peptic ulcer. There are two theories as to the 
method of jiroduction of pain in [lejitic ulcer, finst, that 
the increased production of hydrochloric acid irritates 
the nerves in the ulcer, and second, the mechanical 
theory, which will later be e.vplained. 

Against the theory of increased hydrochloric acid 
as the cause of pain, we have found ; 

1. Si.x cases of anacidity, and 9 ca.ses of subacidity, 
which maintained these conditions consi.slently. 
IVe liad 72 cases, which, although they usually 
showed increased hydrochloric acid, at some one 
time in the various e.xaminations, showed a de- 
creased amount, the pain remaining the same. 

2. In some cases administration Im mouth of hydro- 
chloric acid actually relieved symptoms, and it has 
been shown that the application of hydrochloric 
acid directly to the ulcer, under local anesthesia. 
did not cause pain. 

3. In some patients s\-mptoms ilisajijieared only when 
the amount of hydrochloric acid in the .stomach 
increased, and it was only when the acidity 
reached its highest point that the roentgen defect 
disappeared. 

4. Many people believe that the administration of 
alkalis relieves pain because tbe acidity is reduced, 
hut many other factors which have no apjjarent 
effect upon the acidity cause the pain to disajijienr. 
as in one of our cases pain was reliei'cd at one 
time or another h}’ rectal dilatation, laxatives, 
po%vders, pills, drops, morphine soft, hard, or 
liquid diet, lavage, tube treatment, removal of 
teeth, abdominal operation, et cetera. 

The theory most wideh’ accepted is that jiain has to 
do with the mechanics of the stomach, and is Jjroduced 
in the same wa}' as, normally.- hunger pains are pro- 
duced ; that is, hj' over-activity and increased tonicity 
of the muscles of the stomach. The only sensory end- 
organs the stomach has are those which respond to the 
stimulation of pulling. It has no .sense organs, as the 
skin, which give a painful sensation by pinching, cut- 
ting, clamping, burning, et cetera. This theory- explains 
how the gallbladder and appendix may give symptoms 
like those of an ulcer, reflexly by increasing the mus- 
cular activity of the stomach. 


Against the mechanical theory of pain: in a great- 
many cases peristalsis was hardly seen. especiaiFv in 
long-oh.structcd cases, and yet these patients had as 
niticli pain a.s tho.se casc.s which had a great deal of 
musctilar activity. In fact, in these cases, as the ch- 
striiction disappeared, and the patient became symptom- 
free, the tone and perislal.sis of the stomach increased, 
hi many cases the patients were symptom-free at one 
time, or in great pain at another time, with the same 
amount of tone the same numter and depth of peri- 
stalsis. 

1 lielicve that it is not enough to have merely an 
increased tonicity and j^eristalsis of the stomach to 
cause pain, hut it is nece.s.^ary that the base of tbe 
ulcer he attached to the muscle of tbe suhmuco.sa or the 
muscle coat projjer. Normally the mucous membrane 
slides inside the stomach and diiodemim, and nnles.s 
the ulcer is attached to the muscle, no ten.sion can lie 
made upon it by the muscular acti%’ity. 

The ulcer can he attached to the muscle either by 
adhesion, liy edema or by inflammation. In this way 
we can exjilain the cases in which we actually have an 
increased tone and jieristalsis, and yet no pain e.xists, 
by assuming that the ulcer is not attached to the muscle 
coat. It explains also how the same amount of tone 
and iieristalsts may cause a great deal of pain in some 
patients whose ulcers are attached, and very little in 
others, whose ulcers have affected the mucosa only. It 
also explains how a penetrating ulcer, after it has 
jiunched a hole in the stomach wall, and has become 
jTOcketed off, may he quiescent, for no longer can the 
group of muscles it has disconnected cause tention 
upon it. 

In evaluating pain in an individual, the nationality, 
individual peculiarities, different states of rest or fa- 
tigue. the state of the nervous system, the j)roper assim- 
ilation of calcium and potassium, and environmental 
conditions must he kept in mind. Any of these con- 
ditions may make the mechanics of the gastrointestinal 
tract more delicately balanced. 

.Vtwilicr of Of’cralions 

It is interesting to note liow many operations were 
performed on this group of 185 patients. 

In all, there were 72 operations, as follows; 

15 for perforations (14 before ceming to om- clinic). 

26 for gasfro-enterostomfes (some were done before 
coming to our clinic). 

Of these 26; 

1 was done for persistent pain. 

14 were dene for ulcers with obstruction, 

II were done for non-obstructive ulcers. 

3 gastric resections were done. 

4 pyloroplasties. 

3 operations for unhitching the previous gastro- 
enterostomies. 

21 miscellaneous operations. 

Of these 21, there were: 

11 appendectomies. 

3 adhesions. 

2 hernias. 

2 laparotomies. 

2 cholecystectomies. 

1 salpingectomy. 
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Fcsulfs of Trcaiuicitt 

It is verx’ important, in the evaluation of results, to 
he sure that the jmtient treated actually had an ulcer. It 
is not always easy to make an accurate diagnosis of a 
duodenal ulcer. In 20 cases, or 10% of the total, there 
was a clinical historj' of a peptic ulcer; the x-ray exam- 
ination showed a defective cap; some even had a six- 
hour gastric residue, and an increase in the acidity of 
the stomach content. These 20. in later x-ray examina- 
tions, showed a normal .stomach and duodenum, hut 
certain S3'mptoms remained, and onl}’ b}' repeated 
Roentgen examinations, by surgical, or autopsy find- 
ings, were finall}- diagnosed as : 


Peritoneal adhesions 6 

Chronic cholecystitis 4 

Cholelithiasis 3 

Chronic appendicitis 2 

Brain tumor 2 

High blood pressui'a 1 

Right 'inguinal hernia 1 

Neurasthenia 1 


Had it not been that these patients were under the 
personal supervision of the same doctors during the 
whole course of their treatment, these 20 cases might 
easily have been recorded as cured peptic ulcers. 

In evaluating the results of the different types of 
treatment it must be kept in mind that no clear cut 
line can be drawn between the various treatments, 
since most of the patients had more than one type- and 
second, that the length of time the ulcer had e.xisted, 
the length of time of treatment, and the position of the 
ulcer greatly influenced the results. 

In our cases the length of time symptoms e.xistcd is 
summarized in the following table; 

Total Length of Time Symptoms Existed in All Cases 

Years 

A. Before first roentgenogi-am was taken. 

1. Average number of years of prodromal 

symptoms 4.04 

a. Number that had prodromal symptoms 

b. Number that did not have prodromal 

symptoms 45 

c. Unascertained 36 

2. Average number of years of pain (beginning 

of attachment of ulcer to underlying muscle) 4.3 

a. Number that had pain 169 

b. Number that never complained of pain 5 

c. Unascertained 11 

3. Average length of time symptoms existed be- 
fore fimt roentgenogram 8.34 

B. After the first roentgenogram was taken 

1. Average length of time symptoms existed after 
first roentgenogi-am until the patient was 
well, or if ill, until end of study. 

Total length of time symptoms existed, average 12.24 

It will be interesting to state here how long these 
cases were followed up by clinical, laboratory, and x-ray 
examinations : 

26 were followed for 1 year, 

83 were followed for 2 years, 

18 were followed for 3 years, 

12 were followed for 4 years, 

16 were followed for 5 years, 

4 were followed for 6 years. 


13 were followed for 7 years, 

13 were followed for 8 years, plus. 

From the following figures, it can be seen that 
those patients whose ulcers improved had had .symp- 
toms, on the average, a shorter time than those whose 
ulcers did not improve : 

Length of Time Symptoms Existed before Treatment 
Started 

Type of Treatment 
Duodenal Bedrest, Ambulatory, 
Intubation Sippy diet Bland diet 

Patients whose ulcers healed; 


Shortest time 

3 

weeks 

3 weeks 

3 weeks 

Longest time 

20 

>'ears 

25 years 

26 years 

Average time 

4.25 years 

5 years 

3.5 years 

Patients whose ulcers did not heal; 



Shortest time 

1.5 

weeks 

6 weeks 

1.5 weeks 

Longest time 

18 

years 

13 years 

31 years 

Average time 

9.2 

years 

8 years 

8.8 years 

It is interesting to 

note here that the average age of 


the incidence of the ulcer in those who improved was 
37.8 j'ears, while in those who did not improve it was 
30.6 years. Thus, the younger the patient is when he 
develops an ulcer, the harder it will he to cure it. 

The length of time it took for an ulcer to heal under 
constant treatment of one t\'pe or another averaged 
16 months, the shortest time was 2 months, the longest 
time was forty months. 

This of course, does not mean that a patient has had 
a duodenal tube in him for 16 months. It does mean 
that the patient started his treatment with a duodenal 
tube for 3 to 6 weeks, and later went on a liquid, soft 
solid, or modified diet until the ulcer disajijieared, as 
evidenced by x-ray. A gastric ulcer may heal, but only 
rareh- does a duodenal ulcer disappear during the course 
of a duodenal tube treatment. This occurs only in an 
early ulcer, of one to three weeks’ duration, which is 
not calloused, and which may present no definite niche 
by x-ray. 

The only x-ray signs of an ulcer in this stage are 
the secondary signs, such as increased tone and jjeri- 
stalsis in the stomach, and an irritable and defective 
cap. There may be pain and slight tenderness, over 
the duodenum and an increase in hydrochloric acid 
in the stomach. A calloused ulcer takes a long time to 
heal. Some have been found, during the course of an 
operation for some other lesion, to be healed after 6 
to 12 months of dieting. Even after a gastro-enteros- 
tomy 3 to 6 months may be necessary before healing 
takes place, in a calloused ulcer. Of course, it must 
be remembered that the patient is not suffering pain 
during this treatment time. 

Gastric Ulcers 

In this series there were 19 gastric ulcers. Nine of 
these gastric ulcers occurred in patients who were 
being treated for duodenal ulcers. 

8 gastric ulcers occurred in women. All were cured as 
evidenced clinically and by x-ray examination. 

4 of thase women were treated with duodenal tube and 
hospitalization. 
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2 were treated with Sippy diet, and hospitalization. 

2 were ambulatory treated with soft solid diet. 

11 gastric ulcers occurred in males. Seven were cured. 

3 were cured with duodenal tube and hospitalization 

2 were cured with Sippy diet and' hospitalization. 

2 were cured with gastro-entercstomy. 

2 patients died as a result of surgical intervention. 

2 patients are unheard from. 

W'^liile in duodenal ulcers tlie treatments must be 
l)rolonged for months to obtain a cure, in gastric ulcers 
a cure usually occurs in 4 to 8 weeks by medical 
measures. It takes 2 to 4 weeks for a gastric niche 
to disajjpear after a gastro-enterostomy. If the patient 
has bad symptoms for a long time it may take 8 to 12 
months of continued medical treatment and dieting be- 
fore the niche disappears. In one woman who had had 
symptoms for 20 years, the ulcer healed and broke 
down three times before it remained definitely cured. 

No matter hoiv hng ibe ulcer has existed, or ivhjt 
its position, the fact that the ])atient has been comije- 
tently treated reduces the chance of perforation, of the 
necessity of having an ojieration, and the mortality. 

Twenty-eight per cent of the cases which were 
haphazardly treated, perforated, died or required sur- 
gical intervention, whereas only 2.7/3 of the patients 
who had been competently treated met with these acci- 
dents. 

The following figures show the number of cases in 
which the symptoms were improved, or cured under 
the different types of treatment: 

Duodenal tube treatment and hospitalization 86% 

Sippy diet treatment and hospitalization 46% 

Ambulatory plus diet 60% 

But on the bases of symptoms any t 3 'pe of treatment 
will give a cure at some time, since in most cases the 
ulcer becomes dormant and the symptoms disaj)pear for 
a while regardless of treatment. If, however, the 
Roentgen findings are considered with the symptoms, 
the figures become significant, and read as follows; 
Tj'pe of Treatment Improvement Healing 


shouTi sliorvn 

Duodenal tube treatment x-ray by 

and hospitalization 62% 38% 

Sippy treatment and hospitalization 37% 27% 

Ambulatory plus diet 35% 21 /o 


In a series of 7,700 autoj)sies performed at Bellevue 
Hospital. Sturtevant and Sha])iro found that 20%^ of 
ulcers in the stomach or duodenum were healed. T his 
group may or maj’ not have been treated during life. 
Our figures, because of treatment, are higher. 

Those who did not improve may still have a chance 
to do so, because verv often a second intubation or 
Sijipv diet ma\’ be necessary’ to effect a cure. Also, 
these lesions which are cured may still break down 
again, as occasionally happens. 

It is evident that a 3993 cure by the tube treatment is 
not a very- successful method of treatment in peptic 
ulcers. But our cases yvere very long exi.sting ulcer.s, 
and yvith more prompt diagnosis and a quicker appli- 
cation of the tube method of treatment, if possible, 
yvith five or six yveeks' rest in bed, and yvith a long 
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diet regimen afteryvards, lasting from si.x months to 
one year, or until the roentgen e.xaminations are neg- 
ative for active lesion. I believe that the figure can 
be raised. 

Surgery in the Treatment of Pel'tic Ulcers 

Our results indicate that surgery should not be 
attemjited in the treatment of gastric ulcers. As for 
the fear that such an ulcer may turn into a carcinoma. 
I cite Broyvn’s e.xperience in 77 cases of gastric ulcer, 
onl_v one of which died of carcinoma, and in thi.s ca.se 
there yvas the healed scar of an ulcer near the car- 
cinoma. 

Most ulcers seen along the lesser curvature of the 
stomach in the pars media and above can be identified 
roentgenologically rather accurately to be either benign 
or malignant. Jlost ulcerations in the prepyloric are.a 
can also be acenrateh diagnosed as benign or malig- 
nant. In about 10% of these prepyloric ulcerations, the 
diagnosis as to benign or malignant is difficult to make. 
It is difficult in these cases to make the diagnosis even 
at the operating table. 'I'he jiathological diagnosis turns 
out to be in about equal proportions, benign ulcers, 
malignant ulcers and malignant degeneration in beirgn 
ulcers. 

Surgery should be resorted to only in the case of 
accidents resulting from the ulcer, such as perforations, 
or perforating lesions, possibly in some cases of per- 
sistent pain unrelieved by medical measures, and possi- 
ble' occasionally- in repeated hemorrhage. 

Perforations 

In the past .seven years there have been admitted to 
our ho.spital 797 cases of peptic ulcers. In the same 
time 90 cases of perforations have been admitted, or 
about 11%. More than two-thirds of the jierforating 
ulcers yvere gastric ulcers. 

In an effort to determine yvhat relationship exists 
between j)erforation and the activation of ulcers, a 
study yvas made based on these figures, shoyving the 
relation of perforations to the periods of the j’ear yvben 
dormant ulcers became activated. It should be noted 
that ulcers tend to perforate about tyvo months after 
they become activated. Whereas ulcers become active 
and produce .sy’m{)toms in January’, May and October, 
ulcers tend to iierforate in !March. August and Xo- 
veinber. 

B}' another study' shoyving the frequency of jierfora- 
tions in older iiatients and in chronic cases, it yvas 
shoyvn that the older the patient i.s and the longer he 
has had his ulcer, the more a])t he is to have a iier- 
foration. 

I have been especially’ interested to knoyv yvhy’ peptic 
ulcers recur after the suturing of a jierforated lesion. 
Leyvisohn say-s that in 33 cases of perforating peptic 
lesions, 20 yvere yvell after ojieration, yvliicb included 
a simple closure in 10, simple closure j)lus gastroenter- 
o.stoniv in 10 others. The remaining 13 yvere still sick. 
Grave says. "It cannot be denied that more than one- 
half of die jiatients subjected to simple closure after 
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])erf oration remain completely cured. ’ 

We had 15 perforations, of which 3 patients died 
from the perforation and 1 lived without an o])eralion, 
I)Ut in tlie other 11 cases symptoms of an ulcer re- 
turned. Two had to have pyloroplasty done later. 3 
needed a gastroenterostomy, and si.x still have trouble. 
The roentgenograms showed the same lesion after su- 
ture as before. 

I believe that the methods of suturing are wrong. 
In hasty effort to save the patient's life the edges of the 
ulcer are sutured so that it is actually reconstructed. 
The necrotic edges of the ulcer ought to he e.xciscd. if 
possible, before suturing. 

Ohstructioti 

Out of 185 cases of peptic ulcer, 61 were oi)structed: 

II had a 24 hour retention (vvlven there is 90% six hour 

retention, a 24 hour obstruction is likely to occur). 

23 had 50% or more six hour retention. 

13 had 25% six hour retention. 

14 had a 10% to 25% six hour retention. 

There were three causes for six hour residue in our 
cases : 

1. Spasm of the pylorus, direct or reflex. 

2. Edema and inflammation about the ulcers near the 
pylorus. 

3. Scar tissue or adlrosions near the pylorus. 

Spasm usually occurs in all cases of i)eptic ulcer. 
'I'his spasm at the pylorus is due to direct irritation by 
the ulcer when it is situated near the pylorus, or re- 
fiexly. when further away. It can I)c seen at the be- 
ginning of the examination, lasting ten minutes to one 
hour or more. In spite of this spasm, most ulcer pa- 
tients do not have obstruction, because of the incrca.-cd 
tone and i)eristalsis of the stomach which accompanies 
ulcers, but if the ulcer is of such a nature, or is so 
situated as to jirolong the s[)asm, it may cause a five 
hour residue in the stomach. 

Edema and Inflammation about the tdecr can e.xist 
independent of, or associated with, spasm, and when 
near the pylorus, one or two inches of the pyloric end 
of the stomach may not fill. Some barium can be 
forced into the cap after a long period. 

Sear tissue or adhesions: When, in the cour.se of 
healing, an ulcer at or near the pylorus contracts and 
causes the canal to become smaller, or adhesions form- 
ing in the i)eritoneum on contracting narrow the canal, 
there will come a time when increasing hypertrophy, 
tone and ])cristalsis of the stomach cannot overcome this 
contraction, and obstruction will then persist. In these 
cases the stomach will fill right down to the contrac- 
tures. and it is usually large, dilated, and low. A small 
.stream can be seen trickling through the narrow area. 
The caj) is contracted and small, and is much less len- 
der than in the cases due to spasm and inflammation. 

Some of our cases presented interesting facts. One 
patient had a large residue at both five hour and 
twenty- four hour examinations. On liquid diet, which 
usually causes patients to slop voniiting and gain 
weight, this patient made no improvement, and was 
still obstructed. A tube was passed, the sinker never 


leaving the stomach, and the patient was given the same 
liquid diet through the tube. After three weeks of 
this treatment his obstruction disappeared, and he was 
free from pain. 

In this case the deciding factor must have been 
physical and mental rest, because the tube treatment 
was given at the hosijital. whereas the patient had been 
an ambulatory case when taking the diet. In three 
other cases the usual liquid diet with milk failed to 
relieve the pain and vomiting, which were relieved, 
however, when the patient was placed on a soft solid 
diet, consisting of oatmeal, rice, milk and bread. 

Three of our patients have been continually ob- 
structed for over five y'ears, but feel fine. 'I'hus it 
seems that although a stomach may be obstructed to 
a barium meal, which is a heavy mixture, it may func- 
tion in some cases with a liquid diet, and in other cases 
with, a soft solid diet. 'I'liough there is an obstruction 
to barium, these patients can go on apparently in good 
health if they adhere to a modified diet. This is one 
argument that medical men have against surgery^ in 
obstruction. The reverse of this is also true at times, 
that is, even though the stomach may not be obstructed 
to a barium meal, obstruction is shown when a stomach 
tube is passed. 'I'wenty-four hours after his last meal 
one ])aticnt still had a pint of fluid in the stomach, with 
spinach eaten tbirty-si.x hours previously. One patient 
was obstructed for five y'ears. On becoming pregnant 
her obstruction disaj>i)eared and she has remained well 
for four years. She still has a lot of scarring about 
the pylorus, but no ulcer niche or obstruction. 

Ulcers producing the most obstruction occur in the 
pylorus in the para]ndoric region, and these cases re- 
main obstructed the longest. There were fourteen of 
these ulcers. Nine of our gastric ulcers produced ob- 
struction, and there were 38 cases of obstruction with 
duodenal ulcers. The obstructed cases had been sick 
only a trifle longer than the non-obstructed cases : 

The average length of time patients with obstruction 


were ill before first x-ray: 

Prodromal symptoms 4 years 

Pain .symptoms 5.7 years 


Total 9.7 years 

Average length of time since first -x-ray 3.3 years 


Total length of time patients with obstruc- 
tion were ill, average 13 years 


Until this study was made I had been under the im- 
pression that obstruction was an indication for surgery, 
but this is not the case. Just as many jjatients having 
obstruction are cured as those who do not have ob- 
struction and those with obstruction get well just as 
rajndly. Under jjroper treatment the spasm disaijpears, 
the edema and inflammation accompanving the ulcer 
get better, and with the removal of these the stomach 
can empty itself in six hours, even though a lot of 
scarring exists. 

Results of Treatment of Obstnieted Cases 
It must be remembered that 9 cases of obstruction. 
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or 14.7%, occurred witli gastric ulcers, ami gastric ul- 
cers heal easily, ns I have shown. 'I'liis would naturally 
better our results. It is interesting to note that 14 ca.ses 
of simple ulcers became obstructed while they were on 
an ambulatory diet treatment. 

Results of Treatment of Obstructed Cases 

10 cases, or 16.4% of the obstructed cases hava no symp- 
toms, or occasional symptoms; X-rays are normal. 

Of these, 

1 case had had 24 hour obstruction, 

4 cases had had 50% si.x holir obstruction 

2 cases had had 25% six hour obstruction 

3 cases had had 10% six hour obstruction. 

These cases were followed by x-ray for an average of 
4.3 years. 

6 were treated with duodenal tube and hospitalization, 

4 were treated with ambulatory diet. 

15 cases, or 24.5% of patients have occasional symptoms, 
not typical of an ulcer; x-rays show healed ulcer with 
scarring. 

Of these, 

3 cases had had 24 hour obstruction, 

4 cases had had 50% six hour obstruction, 

5' cases had had 25% six hour obstruction, 

3 cases had had 10^{. six hour obstruction. 

These cases were followed by x-ray for an average of 
5 years. 

8 were treated with duodenal tube and hospitalization. 

7 were treated with ambulatory diet. 

Thus 25 case.? or 40.9% of the total obstructed cases 
were cured of their synijitoms. obstruction and ulcer. 
This is about tlie same number of cures as obtained 
in the entire grou]) of simple ulcer.s without obstruction. 

2 cases, or 3.2% have no symptoms, or occasional symp- 
toms (not of an ulcer). X-rays show an ulcer almost 
completely healed, with no obstruction. 

1 case had had 24 hour obstruction, 

1 case had had 50% six hour obstruction. 

These cases were followed on an average of 7.2 years 
by x-ray. 

1 was treated with duodenal tube and hospitalization. 

1 was treated with an ambulatory diet. 

6 cases, or 9.7% have no symptoms, or occasional symp- 
toms (not of an ulcer). X-rays show a domiant ulcer, 
yet there is no six hour obstruction. 

1 case had had 50% six hour obstruction, 

1 case had had 25% six hour obstruction, 

4 cases had had 10% six hour obstruction. 

These cases were followed on an average of 2.5 years 
by x-ray. 

3 cases were treated with duodenal tube and hospital- 
ization. 

3 case? were treated with ambulatory diet. 

24 cases, or 39.3% still have symptoms of an ulcer, and 
the obstruction still persists. X-i'ays show the same 
amount of obstruction, and the same ulcer. 

5 have 24 hour obstruction. 

10 have 50% six hour obstruction, 

5 have 25% six hour obstruction, 

4 have 10 to 15% six hour obstruction. 

These cases were followed by x-ray for an average of 
1.8 years. 

3 were treated with duodenal tube and hospitalization. 
19 were treated with ambulatory diet. 

2 were treated with ILorastadin (not by us). 

In 4 cases or 6.5%, the symptoms of ulcer disappeared, 
but returned.' X-rays showed a return of obstruc- 


tion, although it disappeared at some time durine 
treatment. * 

1 had had 24 hour obstruction, 

3 had had 50% six hour obstruction. 

These cases were followed by x-ray for an average of 
3.25 years. 

All were treated with ambulatory diet. 

I fow long floe.s it take for a peptic ulcer obstruction 
to disappear after treatment? 

Of course the Jcngtii of time that is necessary for a 
peptic ulcer obstruction to disappear depencls upon 
whether the obstruction is due to spasm, or to actual 
.scar tissue contraction. I have seen some cases with 
48 hour gastric obstruction which showed no obstruc- 
tion after two or three days; in this case the ob- 
struction was obviously due to .sjiasm at the pyloms. 
ilost of the gastric ulcers. e.sj)ccially those situated high 
up along the lesser curvature show obstruction at the 
pylorus as a result of spasm, fn one patient having 
50%- six hour residue as the result of gastric ulcer 
along the lesser curvature of tlie stomach, about an 
inch aw.ay from tiie esophagus, the ulcer ami the ob- 
struction disa])i)eared for the first time in one month, 
returned again in a month, and jiersisted for four 
months before disappearing for the second time. The 
patient has now been well for four years. 

In another patient with 24 hour ohstniction due to 
a gastric ulcer about the middle of the lesser curvature, 
the ulcer and the obstruction disappeared in about three 
months, Imt returned again later. Tlicn for over si.x 
months of constant treatment, with diets, duodenal tube, 
and hos])itaIization, the obstruction still existed. When 
surgery was advised, the patient refused, went on a diet 
of whey milk, and in four months both the ulcer .and ob- 
struction disai>])e3red and have remained awa,v now 
for over two years. 

In duodenal ulcers, also, an obstruction may he the 
re.sult of the indoroicspasm. One i)atient had 90% 
twenty- four hour o!)struction. with an ulcer history of 
seven years’ duration. His gastric anah'sis shou'ed a 
total acidity of 79, free lu'drochloric acid, 56- and blood 
po.ritive. .After only two months on a simple diet the 
cap became normal, the obstruction disappeared, and 
the test meal showed a total acid of 10, free hydro- 
chloric acid of 0, and blood negative. The patieiif had 
been s^’mptomless and negative by ,x-ray for years. 

When obstruction occurs as a result of edema, in- 
flammation. or scarring in cases of pyloric or para- 
pvloric ulcer, the length of time it takes for the ob- 
struction to disappear may he from six months to 
four or five years. One patient, Mr. Z., who had a 
25% twenty-four hour obstruction, became symptom 
free as soon as he was placed on a diet. His vomiting 
disappeared but his obstruction was still present. It 
took three months for the twenty-four hour obstruction 
to disappear. At this time the 75% six hour obstruction 
was reduced to 50% six hour obstruction. At the end 
of six months the six hour obstruction was reduced to 
30%, at the end of 8 months to 25%, and at the end of 
15 months the obstruction had disappeared. After a 
year and a half the pyloric ulcer was healed, hut showee 
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distortion commonly seen as a result of scarring. 

Another patient:- Mrs. V.. had had twenty-four hour 
obstruction as a result of a pyloric ulcer for four 
rears, although she was on an ambulatory diet. Finally 
the tweny-four hour obstruction disappeared, hut the 
six hour obstruction continued for another year. Then 
she became pregnant; her obstruction and her ulcer 
disappeared, and the patient has iieen well for four 
years, but she still has scarring in the parapyloric re- 
gion as a result of healing of the ulcer. 

How long does it take for obstruction to disappear by 
surgical methods.^ 

It is the common belief that as soon as the patient 
is operated on for obstruction by gastric resection, or 
gastro-enterostomy. the obstruction disapi)ears. Of 
course, this is not the case. 

The following is a tyjncal exan'iple of iiow long gas- 
tric retention may persist in a jirojicrly made gastro- 
enterostomy : 

Jlr. P. had a gastric ulcer about the middle of the 
lesser curvature causing a si.x hour gastric oI)struction. 
The patient was operated on, gastro-entcroslomy nas 
done, and his obstruction symj)toms of vomiting, and 
pain, disappeared almost immediately after tne (.per- 
ation. Howe\’CT, an .x-ray e.vamination two week's after 
operation still showed a gastric ulcer, and tiie ob- 
struction, although trickles of barium did go through 
the stoma. Four weeks later the obstruction still exis- 
ted- but the ulcer was very much smaller. Si.x weeks 
later the ulcer was gone, and the obstruction was gone. 
The test meal at this time showed total acidity, .19, free 
hydrochloric acid, 20, blood positive. It was cmly three 
months later that tiie total acidity became 16, h.yciro- 
chloric acid 0, and blood 0, 

This spasm of the stoma miglit he -.ittrihuted to the 
ulcer, which still e.xisted, but it might also be the result 
of the surgical disturbance of the syinpathetics which 
lie in the coats of the stomach and the intestines. 

Even when gastric resection is done, the stomach does 
not emi)ty immediately. There is usually complete gas- 
tric retention for the first several days, and some rases 
have been known in which the resected stomach has 
kept all its barium for as long as six days (Cocci). 

Hemorrhage 

In our series of 185 cases there were only 22 
hemorrhages. Nine were very severe hemorrhages, in 
. which the patient fainted, became blanched and ap- 
peared moribund. IMost of these severe hemorrhages 
occurred in gastric ulcers. None of these 9 patients 
died. 3 were cured. 1 by means of a duorlcnal tube, 1 
by diet, and one by surgery, 2 arc better, and 4 are 
about the same. 

Thirteen showed occult blood by test meal. Of these, 
six were cured with duodenal tube, 2 were ciued with 
a diet, one was better with a duodena! tube, 2 were the 
same with a duodenal tube, one was the same with a 
diet, one was cured with gastroenterostomy. Only two 
that had previously shown occult blood later developed 
a severe hemorrhage. However, two that had had no 


occult blood at all later suffered a severe hemorrhage. 

Fowler and Hurewitz- in 1,046 cases of peptic ulcer, 
found that hemorrhage occurred in 257, or 24.5% of 
cases. 21.8% occurred in duodenal ulcers, and 31.8% 
in gastric ulcers, and 46,6% in gastro-jejunal ulcers. 
Se\Wcen out of 257 cases died, or 7%. They answered 
the question as to whether the patient, having had one 
severe hemorrhage, is more likely to have another, with 
the following figures: 126 ])atients had a single hemor- 
rhage. 46 patients had two hemorrhages, and 23 had 
three hemorrhages. 

It has ahvavs been a difificult task to Know what to 
do with a bleeding ulcer. Some say that these patients 
should not he transfused, as this will increa.se iheir 
blood pressure and their hemorrhage. Some believe 
that they should not he given oj)iates. since this will 
increase the spasm. Practically all of our patients with 
severe hemorrhage received transfusions a-.id oi)iates, 
and have done well. 

Hinton believes that the treatment of hemorrhaging 
ulcers by medical or surgical methods depends upon 
how the patient is treated before the hemorrhage occurs.. 
In Group I. a group of 87 cases, were 16 who were ad- 
mitted to the hospital with hemorrhage although they 
were under competent medical care before the hemor- 
ihage occurred. These ulcers, he said, are usually large, 
or perforating ulcers. He believes that they should he 
operated on after the patient has recovered from the 
effect of the hemorrhage. We had four such cases; 
2 recovered completely after operation; 2 recovered 
completely after medical treatment. 

In Hinton’s Group H, there were 11 cases in which 
the hemorrhage occurred months or years following an 
oijcration for an acute perforation of a chronic ulcer, 
although the ])atient had not hemorrhaged before the 
o[>cration. Six cases had had a gastroenterostomy, 2 
had had a pyloroplasty, one an excision with gastro- 
enterostomy, one a simjde excision one a partial gas- 
trectomy. No marginal ulcers were found in these 
cases; the deformity was at the site of the original 
lesion. He says that it is better to he conservative in 
these cases, as these cases do not cause recurrent 
hemorrhages. 

In Group III, there were 5 cases of hemorrhages 
occurring in ulcers that had been previously o])erated on 
for hemorrhage. In this group it is hard to know what 
to do. 

In Group IV, there were 17 cases, in which the 
pntient had had a negative or a very short history of 
ga.stro-intestinaI disease, and then had suddenly had a 
hemorrhage. Nine of these patients died. The 8 that 
had reco\'ercd were treated conservatively, and no sec- 
ond hemorrhage occurred. 

In Group V there were 38 cases in which the na- 
tient was admitted with hemorrhage after a long his- 
tory of ulcer, hut without regular medical treatment. 
Thus it can be seen that untreated cases nm a greater 
chance of bleeding than treated cases. Seventeen of 
these patients were operated on for their hemorrhages, 
and 4, or about one-third of them died. Three had a 
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partial gastrectomy, two pyloroplasty, one local e.xci- 
sion, three excision, plus gastroenterostomy", 'eight had 
gastroenterostomy. Of the four that died one had had 
partial gastrectomy, three had had gastroenterostomy. 
Twenty-one of the 38 cases in this group were treated 
consercativ^el}', and none developed a second hemorr- 
hage. 

Thus it seems that hemorrhages from an ulcer should 
be treated conservatively, and if operation must be 
performed in those cases of hemorrhages in older ])a- 
tients in whom you fear bleeding won’t stop because of 
arterial sclerosis or because of some underlving disease 
such as sy^jhilis, etc., it should lie done after the hem- 
orrhage has entirely stopi)ed. It seems better, however, 
to treat the case medicallj'. 

As is apparent in this paper, no place lias been found 
for surgery so far in the treatment of non-perforated 
peptic ulcer. It should almost never be used on a non- 
obstructed peptic ulcer. Obstructed peiitic ulcers do as 
well as non-ohstructed ulcers under treatment ; possibly 
tliose that don’t do so well could be operated on. It 
should rarely be resorted to in cases tliat hemorrhage. 
Only one patient in all this group of 185 cases had to 
have an operation because he could no longer stand 
the pain which had not disaiipeared with the medical 
measures after three months. Surgery may be neces- 
sary in the treatment of gastrojejunal ulcers, but of 
course this is a. condition which is brought about by 
surgery itself. 

This does not necessarily mean that surgery has not 
produced results in the treatment of peptic ulcers. 
Naturally it must be resorted to in cases of jierforation. 
In these cases, if a jiermanent cure is to be desired, 
the ulcer edges should be e.xcised. 

From a surgical point of view it is sometimes diffi- 
cult to know whether a py'lorojdasty, a gastroenteros- 
tomy, or a gastric resection should be done. In our 
cases of four pyloroplasties performed, 2 are better. 
Those who got better have a lower hydrochloric acid 
content in the stomach than they' had before the oper- 
ation. If the lu'drochloric acid is not reduced the 
chances that the patient will get better are not good. 

Twentv'-six of our cases had a gastroenterostomy. 
One was done for persistent pain, lourteen for ob- 
struction, eleven for non-obstructive ulcers. Sixteen, or 
about 61 % are feeling fine, but those that were ob- 
structed obtained the greatest lienefit. (Jf tliose who 
are feeling fine, one was ojierated on for persistent 
jjain. thirteen for obstruction, and two were non- 
obstructed. 

Of those who felt worse after the operation, one 
patient had had an obstructed stomach, and nine had 
had a non-olistmcted stomach. In those who felt worse, 
usualh" a gastro-jejunal ulcer or adhesions develojied. 
Fight occurred in our series of 26, or about 309c of 
the cases. 

.According to Lahey and Swinton, the range for 
gastro-jejunal ulcer following gastroenterostomy’ is 
1.7% (Walton) to 24% (Strauss- Block and Fried- 
man). This yyide discrepancy may be due to the fact 
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that some surgeons operate on obstructed ulcers yvhik 
others operate on all tvjies of ulcers. 

Because of this high incidence of gastro-jejunal ulcer 
tollowing gastroenterostomy in the treatment of peptic 
ulcer the tendency now is to treat peptic ulcer surgi- 
cally bv resection, but according to Laliev. the incidence 
of jieptic ulcer folloyving gastric resection niav aUo 
vary from .4% (Sclnvartz) to 10% (Gatewood).' Allen 
believes that marginal ulcers occur as frequently after 
resection as after gastroenterostomy, and in addition, 
a secondary ojieration is more difficult to perform after 
a resection. 

If there is a discrepancy in the figures as to the 
number of ulcers that appear after a gastric resection 
or a gastroenterostomy, there can he no argiimeiif or 
question as to the grrater mortality which acconijianies 
gastric resection. 

Other Methods of Treatment for Peptic Ulcers 
(Injcciion Method) 

A method of management e.specially jiojmlar in the 
past several years has been the injection treatment of 
peptic nicer, with bacteria., foreign proteins. Si’iiodal, 
and Lora.stidin. W’e believe that any benefit at all 
derived by jiatients under this management is due to 
the dietary measures yvliicli accompany the injections, 
or is due to a ])sychic effect. Why should the injection 
of a small amount of liistadine, one of the amino acids 
absorbed, in the digestion of proteins, in much greater 
quantities than can he injected, be of any value, if that 
absorbed during digestion is insufficient to cure the 
patient ? 

In only one of our 24 cases (a gastric ulcer) did the 
ulcer disajqiear in the co'urse of an injection treatment. 
It promj)th" returned again one month later. In the 
other cases which showed impirovement. a dietary re- 
gime had to he kept up for several years before results 
yvere actually seen. 

In our 24 cases, injections, Lorastidin, for the most 
part, bail been given at some time l)y physicians out- 
side our service, but it has fortunately been possiiile to 
follow these cases during their treatment and for some 
months afterward. The. following show the clinical and 
x-ray findings in our folloyy-up: 

PATIENTS TREATED IVITH INJECTIONS 

Symptoms gone, or improved. X-rays show a cured ulcer. 
4 cases, 16.7%. 

2 had to be treated by dietary regime for an average of 

3 years after Lorastidin was given before the ulcer 

healed. , 

1 case healed, broke down one month later, and r - 
quired 4 months of dietary regime before it healed 
permanently. 

Symptoms improved. X-ray improved. C cases, 25%. 

In these cases also the x-ray findings were uncfiang^ 
after the administration of Lorastidin. Thesa patien s 
had to be hospitalized and given a duodenal tube trea - 
ment, and then remain on a diet for an average o . 
years. The ulcers appeared improved by x-ray at me 
end of this time. 
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Symptoms the same. X-rays unimproved or worse. 14 
cases, 58.3%. 

These cases did not heal after the administration of the 
injections, even thhugh a dietary regime of an average 
of 2.8 years had been subsequently maintained. 

CONCLUSION 

Peptic ulcer tendency is inherited, and is in some 
w.ay associated with the hyposthenic body tyi)e, and a 
derangement of the autonomic system, with a tendency 
towards vagotonia. 

These tendencies make ft possible for an ulcer to 
appear when the proper environmental factors present 
themselves. These factors might he in themselves im- 
portant directly or through their effect on the sympa- 
thetic system which is already under par. 

These factors arc: 

1. Climatic chang-cs 

a. Cold weather predisposes to respiratory infections 

b. Warm weather causes: 

(1) A decrease in the gastric acidity 

(2) Increase in vitamin intake 

(3) Increase in ultra-violet and infra-red rays 

2. Dietary Indiscretions 

3. Factors which make for unrest and nervous strain 
Ulcers occur in men in the third decade when they are 
under the greatest strain in their daily life. 

'I'he association heUveen the etiology of peptic ulcer 
and increased hydrochloric acid content of the stomach 
is shown. In patients whose ulcers healed the hydro- 
chloric acid content of the stomach decreased. It de- 
creased also in patients whose ulcers became dormant, 
or non-active. It remained the same or became greater 
in patients whose ulcers remained active. 

pacts are given showing that increased acidity is not 
the cause of pain, nor is necessarily increased tone or 
peristalsis of the stomach, unless the ulcer is attached 
to the muscle coat proper. 

It must be stressed that peptic ulcers- especially gas- 
tric ulcers, heal by medical treatment. Also tliat once an 
ulcer has healed it usually remains healed. Recurrent 
ulcers are usually the same ulcers whicli have become 
activated after a resting period. 

The healing of a peptic ulcer is accomj)lishcd in only 
a few months when the ulcer is a recent and superficial 
one. When an ulcer is calloused its healing' may be a 
question of several years. However, the patient will 
not have any gastro-inte.stinal symptoms during this 
time if he maintains his diet ; nor is his diet very drastic. 
The dietary regime consists of a liquid diet in the begin- 
ning. Usuall)' 8 ounces of milk, warmed to body tem- 
perature, are given every hour from 8 A. M. to 8 P. iM., 
until the pain is controlled, that is. in about two to 
three days. In the beginning, alsor phenoharbital is 
given to quiet the nerves, a non-spasmatic to relieve the 
spasm of the stomach and the duodenum, and other 
substances to reduce the gastric acidity, lie it bismuth, 
aluminum hydro.xide or silicate, and. finally a substance 
sucli as heavy mngiiesinm o.xide or milk of magnesia 
to act as a cathartic. 


After a few days the strained liquid from vegetable 
soups mav he given, as well as fruit juices and milk 
combinations. These are given in quantities of 8 
ounces every hour for twelve hours, and continued for 
about two weeks, after which a soft solid diet is allowed. 
Finally, after a month or two, the jiatient is given 
broiled lamb or steak. Of course no condiments, alcohol, 
or tobacco should be used. 

Since the majority of our jiatients must work, the 
treatment outlined above is most often used. However, 
whenever it is possible, we like to hospitalize our pa- 
tients for four to eight weeks, during which time they 
are fed through a duodenal tube. Under this manage- 
ment the pain and other gastro-intestinal symptoms are 
more quickly relieved. The liquids are fed every hour 
through the duodenal tube.- which prevents the foods 
from coming in contact with the ulcer-hearing area. 
Sometimes (he nicer will disapjiear during the course of 
intubation. If the ulcer is still present after this treat- 
ment. the patient is placed on a soft solid diet and anti- 
peptic ulcer medications and kept on this routine until 
the nicer disajijicnrs. W'hen it is considered that this 
diet is one in name only, no hardship is really felt. 

There is no short-cut in the healing of ukevs. The 
diet is the principal treatment. It is wise to remove all 
factors which rcflexly affect the gastro-intestinal tract, 
whether they be nervous, chemical or infectious. The 
finding of a situation which will bring the patient more 
into the fresii air, sunlight, and warmth, will hurry the 
cure. Even the giving of ultra-violet light at home is of 
benefit. Other factors which build up body resistance- 
such as rest, plenty of sleep, and vitamins, not only pre- 
vent infections, especially of the ui)]ier respiratory tract 
which require aspirin (a very strong stomach irritant) 
but are in themselves important in healing. 

There are no injection treatments of any value spe- 
cifically for the ulcer. In the majority of cases, surgery 
should not lie resorted to in hemorrhage. Surgery is 
necessary in the treatment of perforations. Again, un- 
less the inflammatory edges of the ulcer are removed, 
the ulcer is merely reconstructed, and the ulcer and its 
symptoms return. Surgery is needed in those forms 
of obstruction which arc the result of scar tissue. 

The majority of obstructed cases are due to a refle.x 
spastic condition of the pylorus, and these should he 
treated medically. Surgery must always he combined 
with good medical post-operative care, or the results 
will be worse than if no operation had been performed, 
for we may ha\'e the ulcer, as well as the surgical pro- 
cedures to contend with. 

In the hands of the majority doing surgery, the jios- 
tcrior gastro-enterostomy is the iiest type of surgery 
to do. Surgerj' effects its cures in some cases by the 
neutralization of the gastric content, in others by allow- 
ing the ulcer to rest, through short circuiting, and in 
others by the relief of obstruction. 

Gastric ulcers will heal in 4 to 5 week-s, and duodenal 
ulcers in 2 to 3 months after this operation. The num- 
ber of gastro-jejuiial ulcers occurring after this depends 
in some cases upon how thorough an alkalinization is 
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obtained and upon liow long and well the stoma was 
made. 


Subtotal -gastric resection is being popularized now 
on tlic tlieory tliat few gastro-jejunal ulcers occur after 
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this operation, possibly because of greater alkalinization. 
Ihis may l)e so, but the numfjer of jiatients that will 
die from the operation may more than account for the 
difference. * 


REFERENCES 


Allen, M., quoted by F. Jt. Labev: Gastfo-fe/una! Ulcer and 
’Gastro-iciunocoiic Fistula. Surj;., Gyn-, Obst,, <;i:599-(;i2 tNov I 
1935. 

Berpsma, S.: Gastric and Duodenal Ulcer in the Black People iif 
Abyssinia. .Arcb. Inc. Med., Artl-td, (Jan.) 1931. 

Cocci, quoted by Evelina Liberatori; RoeniKCnolopic Observations on 
the Resected Stomacb Follosvinp Surpical Intervention. Am- J. 
Roent., 38:268, No, 2, (Aup.) 1937. 

F.inhorn, M.: Seasonal Incidence and Study of Factors Infltiencinj; tbe 
Production of 1,000 Recurrences of Gastroduodenal Ulcers in 800 
Patients. Am, J. Med. Sc., 179:259, (Feb.) 1930. 

Fowler, AX', and Hurewitz, H. M.: Bleedinp Peptic Ulcer. J. of Iowa 
State Med. Soc., 25:115, (March) 1935. 


Graves, A. Perforated Peptic Ulcer, internat. S. Die l6-’59- 
267, 1935. ■ 

fdinRston, B. H.: Some Observations on Gastric and Duodenal Ulcers 
in Ilcnsal. Indian Med. Gazette, 62:543, (October) 1927. 

Hinton, J. XX''.: Massive HemorrhaRc. Ann. Surg., 101:56, (.Xlarchl 
1935. 

Lahcy, F. H. and Swinton, N, V.: Gastro-jejunal Ulcer and Gastro- 
icjunocolic Fistula. Surg., Gyn., Obst., 61:599-612, (Nov.) 1935. 
Lewitohn. R,: bate Results in Perforated Gastro-duodena! Ulcers. 
Ann. Surg., 87:855-860, I92S. 

Muller, H.: Geographic Distribution of Peptic Ulcer. Am I Sure 
23:497, (March) 1934. 

Siiirtevant. M. and Sliipiro, I. U.: Gastric and Duodena! Ulcer. 
Arcb. Int. Med., 58:41-56, 1926. 


Editorial 


PROCTOLOGY AKD GASTROLYTEROLOGY 

Tt iiaXS LONG been the sRutlior's confention that there is 

an intimate and necessary relationship Iictxvcen proc- 
tologx- and gastroenterologx-. 1’iie arbitrary dix-ision of 
the intestinal tract at the level of the ileo-caecal junc- 
tion, or at the upper sigmoid- xvith the upper intestinal 
tract delegated to the gastroenterologist and the lower 
segment relegated to the proctologist is an unfortunate 
and unde-sirable interruption of continuity. It is xm- 
fortunate both for the patient and for the physician. 
Specialization is desirable, hut when the range of 
vision is too greatly' narrowed much (if importance is 
missed, both therapeutically and dia.gno.«tical]y. 

Some proctologists limit themsclx'cs entirely to the 
rectum and anus. This is comparable to specialiV.ing in 
the rcmox'al of cataracts from the left eye only. Others 
limit their field to the anus, rectum and sigmoid, and do 
no surgery in any of these regions. 'J'hesc are injection 
proctologists. The great danger in this event is the 
tendency to treat all cases by injection, regardless of 
criteria or indication. Then there are the jiroctolo.gi.st.s 
who extend their surgic.al domain to tfie ileo-caecal 
junction, and include the appcndi.x as well. These 
specialists usually meet with active opposition at the ■ 
hands of the general surgeon. 

It is at this point that the gastroenterologist often 
enters the field of dispute. From a medical viewpoint 
the colon is claimed by' this specialist. Indeed, the ga.s- 
troenterologist often includes the injection therapy of 
hemorrhoids in his specialty'. This is suhiect to the same 
dangers above noted, with a disregarcl of proper criteria 
for this form of therapy'. A further point of conflict 
arises in the question of roentgenography of tbe colon. 
Should this examination he in the hands of the roent- 
genologist, the gastroenterologist or tlie jirocfologist? 
Of course it should be in the hands of any one of the 
three, if he is competent to perform the c.vamimtioii 
and interpret the results. If the complaint seems refer- 


able to the colon it is tbe opinion of the author that 
the proctologist sliould jicrform the roentgen study. It 
is true, Iiowevcr, that many apparent colon complaints 
arc actually of gastric origin. The significance of this 
fact is that the competent proctologist must either xvork 
in dose coojieration with the gastroenterologist, or must 
himself be trained to examine the upj)er gastrointestinal 
tract as well. 

The clo.'c relationship between the various endoscopic 
jirocedvircs leads to the thought that a trained endo- 
scopist such as the jiroctologist might do well to further 
adapt his skill to gastroscopy. Gastroscopy? with the 
fle.xihlc gn.stroscojie, is a relatively simple and safe pro- 
cedure. In some hospitals gastrosco]>y is the function 
of tlie otolaryngologist. Why that should be the case 
is beyond tbe understanding of tbe author. The gastro- 
enterologist thinks nothing of including sigmoidoscopy 
in bis diagmostir armamentarium, and indeed he should. 
Certainly', then, the gastroenterologist can have no ob- 
jection to a careful intestinal study' by tlie proctologis'. 
ineludin.g gastroscopy. Schindler includes, among his 
indications for gastroscopy (2), “bowel distress, un- 
explained gastro-intestinal hemorrhage, sprue, enteritis 
and colitis.” This is true because changes in the gastric 
mucosa frequently occur in cases of colon j)athologx’. 
and further because symptoms apparently referable to 
the colon may actually be of gastric origin. 

A careful general e.xamination should precede all 
proctologic investigations (1). This is true of ex’Ciy' 
case. Hemorrhoids may- represent hepatic cirrhosis. 
The passage of blood by rectum may indicate a blwd 
dyscrasia among other (and numerous) possibilities. 
A complete general and gastro-intestinal study is indi- 
cated in such cases. 

In a personal communication from a noted gastro- 
enterologist, associated with this country'’s outstanding 
clinic, the observ'ation is made that lie is often called 
upon to examine patients xvliose ultimate diagnosis may- 
be scoliosis, although the symptoms may- be apparently 
gastro-intestinal in nature. The importance of general 
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examination in ever)' problem, gastro-intestinal and 
proctologic, cannot be over-emphasized. 

Tlie significance of tiiese statements is not that the 
separate specialties of gastroenterology and proctology 
cannot exist, hot that they must of necessity overlaj). 
This results in a need for close cooperation hehveen 
the proctologist and tlie gastroenterologist in many 
cases. Better still would be the inclusion of gastro- 
enterologic training in the armamentarium of the proc- 
tologist. Indeed the combination of gastroenterology 


and proctology as a specialty is much more logical than 
the customary and accepted combination of eye, carp 
nose and tliroat under one heading. This new specialty 
migiit be designated as gastrocnteroproctology or proc- 
toenterology. 

In summar\' we may conclude that either the gastro- 
enterologist and the proctologist must cooperate closely 
in tlie study of many problems, or they must each seek 
additional training. The ideal combination would be 
found in the specialist who is trained in both fields. 
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Book Revieiv 


Diabetes. By Henry J. John, M.A., M.D., F.A.C.P., 
pp. 300, St. Louisb Mo., C. V. Mosby Company, 1946. 

This is a book one becomes fond of, simply because 
the author has concentrated on oiily two points, the 
diagnosis and the treatment of diabetes mellitus. He 
has omitted a great deal of “padding" which tends to 
clutter up many otherwise excellent texts ; he is not de- 
pendent on tradition but reports what he himself has 
learned about this disease. Hyperglycemia, from any 
cause, if continued, produces diabetes through a degen- 


erative effect on the pancreas. The diagnosis of diabetes 
is made by finding an abnonnal elevation of the post- 
prandial blood sugar. The effectiveness of treatment 
can only be gauged by followng tlie post-prandial blood 
sugar levels. The book stresses the importance of 
“pancreatic rest” through insulin treatment in cases of 
hyperinsulinism. The section on childhood diabetes is 
especially valuable. The book is recommended to all 
students of the disease who desire a concise and prac- 
tical monograph. 


Abstracts of Current Literature 


(Microfilm copies of papers may be obtained from the Mcdlcofilm Service of the Army Medical Library at 25c per each 
complete article, not exceeding 2o Pages in length — and 10c for each additional 10 Pages or fracUon thereof. Prepayment 
is not requested. Hcmlttanccs may be made with subsequent orders and in such manner as found most convenient. Address — 
Medicofilm Service, Army Medical Library, Washington. D. C.) ’ 

M tl. y. FRIEDMAN, Associate Editor in Charge of Abstracts, Philadelphia, Pa. 


•D. J. ABOLOFIA 
B. R. ADOLPH, JR. 
HELEN BATTLE 
*WM. D. BEAMER 
IVAN BENNETT 
•J. EDWARD BERK 

J. B. BERNSTINE 

G. P. BLUNDELL 


• With the Armed Forces. 


■ R. L. BURDICK 
R. E. CAPPS 
F. X. CHOCKLEY 
•C. G, CLEMENTS 
•JOHN J. COX 

H. W. DAVENPORT 

E. R, FEAVER 
CARMELA FORDERARO 
•S. A. FRIEDMAN 
J. LOGAN IRVIN 


G. KLENNER 
♦EDGAR G. KNERR, JR. 

S. A. KOMAROV 
HARRY METZGER 
M. J. OPPENHEIMER 

K. E. PaSCHKIS 
♦I. J. PINCUS 
B. C. RIGGS 

F. E. ST. GEORGE 
•FREDERICK H. SCHARLES 


N. M. SMALL 

G. N. N. SMITH 
WM. J. SNAPE 
G. W. STAVRAKY 
HORACE STILYUNG 

I. M. THEQNE 
•C. A. H. TICE 
ADOLPH A. WALKLING 
D. A. WOCICER 


CLINICAL MEDICINE 

Larson, E, A. and Evans, G. T. : BUiverdm icterus. 
(Proc. Central Soc. Clin. Re.s., v. 17, p. 31, 1944). 

A direct colorimetric method for the determination 
of senim biliverdin is described ; it employs the Evelyn 
colorimeter and depends for its validity on the increas- 
ing light absori)tion of biliverdin in passing from 
green to red wave lengths, as compared with the de- 
creasing or unchanging absorption of bilirubin, reduced 


hemoglobin, and oxyhemoglobin in passing through the 
same range. Methemoglobin must be specifically ex- 
cluded. Normal sera contain no detectable biliverdin 
(less than 0.05 mg.%). 93 observations were made on 
the sera of 63 consecutive cases of jaundice. The bili- 
verdin values ranged from 0-2.2 mg.%. When biliver- 
din is present, the general trend is for the higher values 
to occur in cases with the higher values for total bili- 
rubin; thus, the 6 highest values for biliverdin (over 

1 mg.%) were in cases (3 carcinomatous obstruction, 

2 common duct stone, 1 catarrhal jaundice) having to- 
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tal bilirubin above 17 mg.% (average 24.4 nig.%). A 
significant level of biliverdin was found in every case 
of the following; carcinomatous obstruction of the 
common bile duct (26 cases); catarrhal jaundice (4 
cases) ; cirrhosis with jaundice (5 cases) ; and com- 
mon bile duct stricture (5 cases). Among the above 
cases in which biliverdin was uniformly present there 
were 14 cases with total bilirubin under 10 mg.% (av- 
erage 5.9 mg.%) ; compared with this it is worthy of 
note that of the 10 cases of common bile duct stone, 
5 cases with an average total bilirubin of 7.1 mg.% had 
no biliverdin in their sera. The remaining 13 cases (6 
transfusion reactions, 3 hemolytic anemia. 1 leukemia, 
1 Hodgkin’s disease. 1 Banti’s syndrome, 1 cardiac de- 
compensation) with average total bilirubin of 7.6 mg.% 
(range 3-30 mg.%) all had zero biliverdin. The green 
tint of the patient was noted in cases having as little 
as 0.3 mg.% biliverdin (total bilirubin 9-20 mg,%). 
Serial observations in 14 patients showed that biliverdin 
can change markedly in 1-5 days without resjiect to the 
direction of change of the total jaundice. In 3 of these 
cases, during a period when there was a notable high 
caloric intake, the biliverdin* was observed to disajipear 
despite absence of marked change in the total jaundice. 
In general it may be said that biliverdinemia is a fur- 
ther evidence of regurgitation jaundice, and has not 
been observed in hemolytic (retention) jaundice. The 
absence of biliverdinemia speaks against the diagnosis 
of jaundice due to cancer. — Courtesy of Biological 
Abstracts. 


Hoaglanu, C. S. : Suggestions for therapy of acute 
infections hepatitis- (Bull. N. F. Aca. Med., z'. 21, 
p. 537, Oct. 1945), 

Among military personnel infectious hepatitis (epi- 
demic jaundice) became one of the major medical prob- 
lems. Morbidity was high and convalescence long. In 
civilian populations it has also been a common disease, 
one that has often been termed catarrhal jaundice. The 
maximum damage to the liver occurs early in the dis- 
ease. ^lost of the illness actually occurs during the 
period when the liver has already sustained the maxi- 
mum damage and is in the process of reparative regen- 
eration. Repair should be encouraged by jirojier diet 
and bed rest. High protein-high carbohydrate diet is 
essential but whether the fat content should be kept 
low is still unknown. Parenteral amino acids may be 
given with beneficial results. Tlie value of methionine 
in therapy is questionable. Both oral and parenteral 
administration of fat-soluble vitamins A, D, and K 
may be neces.sary since their metabolism by the liver 
may have been interrupted. — M. H. F. Friedman. 

Brext. M, J., Turxer. E. L.. Hai.i.oway, G. D. 
AND Cuff, J. R. : Falne of bracer's yeast in prerent- 
Utg icterus in pneumonia. (Southern Med. J., 38, 

p. 730, 1945). 

Nine dogs u’crc fed a diet of fat meat, overcooked 
turnip greens, corn meal and sorghum. (This diet was 
said to be representative of that used by many Negro 
families in the southern states.) The dogs were then 


subjected to pneumonia induced experimentallv. All 
the animals developed positive van den Bergii reaction 
Fatty liver degeneration was found at autopsv. In a 
second series of eleven dogs, similarly restricted to the 
above diet and subjected to pneumonia, brewers' yeast 
was included. After the pneumonia was induced only 
one animal showed liver injury and none showed po.sf- 
tive van den Bergh reactions. The authors state that 
these results on dogs confirm the conclusions drawn 
from a study of the etiology of icterus in pneumonia 
among Negroes. They found that Negro patients with 
pneumonia did not develop an icterus if vitamin B 
complex were administered. — M. If. F. Friedman. 


Hughes, J. O. : Treatment of infectious hepatitis 
bv diet and rest. ( U. S. Armv Med. Bull., v. 5, p. 662, 
Dec. 1945). 

Comjilete bed rest and a diet high in Ixith protein 
and carbohydrate hut low in fat were found to produce 
gratifying results in 26 cases of acute infectious hepa- 
titis. As comjiared with 19 other cases, who were per- 
mitted freedom as to activities and food, the bed-rest 
group reejuired shorter hospitalization and showed evi- 
dences of more ]iromj)t improvement. The liver size 
returned to normal sooner and both the cephalin-chol- 
esterol flocculation test and icterus inde.x pointed to a 
more rajiid resumjition of normal liver functions. The 
study does not reveal whether the bed rest or the special 
diet is the more important of the two factors in pro- 
ducing the Iienefits noted. — 1'. X. Chockley. 


Hargreaves, W. H.: Chronic amehic dysentery: 
neze approach to treatment. {Lancet, p. 68. July 21. 
1945). 

Hargreaves reports on 47 cases of ameliic cb-senter}' 
that resisted standard courses of treatment. The his- 
tory of one patient is outlined in detail to illustrate the 
newer approacli. The patient had been hospitalized in 
India and England for more than a year with no evi- 
dence of improvement. He complained of alxlominal 
pains, ivas cachectic, feverish, and had up to twenty 
foul stools a day. Blood and ameba were present in the 
stools. Emetine was ineffective. Following an initial 
intra-mu.'-'cular do.se of 100,000 units of jietiicillin and 
33,000 units every three hours (to a total of 1,000.000 
units) the jiatient showed dramatic im])rovement and 
on the day following termination of treatment he was 
tree of both pain and fever. On the second day' he 
passed the first formed stool in two years. .Although 
he regained his weight he c.xjierienced a felajise after 
two weeks and required a second course of treatment 
with 2,250,000 units of penicillin. Improvement was 
again noted and sigmoidoscopic e.xamination notv 
showed a healthy colon. The author gives in addition 
to penicillin a course of succinylsulfathiazolc hy mouth 
to reduce the organisms which are resistant to penicillin. 
In addition to chronic amebiasis be has treated succes.^- 
fully in a similar manner a number of cases of chronic 
ulcerative colitis. — F. E. St. George. 
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MuEr.cER, R. S.: Local use of sulfanilamide in the 
treatment of acute apfendicitis. (Ann. Surg., v. 122, 
Oct. 1945).' 

This paper reports tlie benefits obtained during the 
period 1940-44 from sulfonamide preparations used 
locally in 320 out of 739 cases of acute appendicitis. 
Contra.sted with 742 cases surgically managed during 
1935-39 without the use of sulfonamides, the reduction 
in mortality was great — 0.4 per cent as against 2.83 
per cent. Local use was preferred because of the higher 
concentration of the drug thus made possible at the site 
of infection. Peritoneal drainage should not he aban- 
doned. When abscess or peritonitis due to rujjture is 
found the author advocates penicillin in addition to local 
sulfonamide application because in these cases some of 
the organisms may be sulfa-resistant. — N. M. Small. 


Bowee 

Leciak. E. : Influence of Tuberculin on Intestinal 
Ulcers, (Lekarske Listy, r. 1, :Vo. 7, />/’. 146-150, 
1946). 

62 cases of gastric or duodenal ulcer were treated 
with old tuberculin, using increasing doses from 0.1 
mgm. to 1.0 mgm. In 95 per cent of the patients fa- 
vorable results were observed. Author Ijelievcs that the 
healing effect of tuberculin is due to the hyperemia of 
the gastric mucosa caused by these injections. Atten- 
tion is called to the dangers of this treatment. Tuber- 
culin is recommended only when other methods failed. 
— O. Felsenfeld. 


Veseey, B.; Lymphoblastoma of Pcycr's plaques 
clinically resembling typhoid fever. (Casopis Lckaril 
Ceskych, v. 85, No. 11, pp. 384-385, 1946). 

A case showing the clinical picture of typhoid fever 
but with negative .serology is described. The patient 
died of a perforation of the ileum. Histologic exam- 
ination revealed a lymphoblastoma of the patches of 
Peyer. — O. Felsenfeld. 


Hora, F. : Septic typhoid fever. (Casopis Lekarn 
Ceskych, v. 85. No. 4,' pp. 122-123, 1946). 

During the recent epidemic of typhoid fever in Mo- 
ravia, many cases of septic typhoid fever were ob- 
served. 'I'he temperature resembled that of malaria. 
The spleen was greatlj- enlarged. The blood picture 
showed leukocytosis with a shift to the left. While 
intestinal bleeding was not observed, myocarditis oc- 
curred often. — O. Felsenfeld. 


Stomach 

Krondl, a.: Difficulties encountered in the diagnosis 
of atrophic gastritis. (Casopis Lckaril Ceskych, v. 85, 
Ao. 6, 188-191, 1946). 

36 cases of atrophic gastritis were studied and classi- 
fied as diffuse, focal or mixed types. While X-ray ex- 
amination was not reliable in all cases, gastroscopy 
permitted to secure the diagnosis in every patient. No 
connection was found between anatomic picture, se- 


cretion of gastric juice and blood findings. — O. Fel- 
senfeld. 


EXPERIMENTAL MEDICINE 

Pathoeogy 

Andersen, T. T. and Tueinius, S. : Experimental 
chronic hepatitis (drrho.Es) based on infection. (Acta 
Med. Scand., v. 104, p. 550, 1940). 

A brief review is given of some of the literature 
pertaining to the attempted induction of cirrhosis in 
experimental animals, and some original experiments 
with pigs are described. The technique was api)arcnlly 
that adopted in earlier studies but in view of the topical 
importance of the subject, the e.xperimental data are 
abstracted in some detail. Duodenal juice was e.xtrac- 
ted, by means of an Einhorn duodenal tube, from hu- 
man p.atients with epidemic hepatitis, and 25 ml. /head 
was fed by mouth (mixed with the food) to 2 piglets 
6-8 weeks old which for 10 days prior to the experi- 
ment had received a qiiantitativeh' poor but qnalitan’vely 
adequate diet, of which no details are given. It is stated 
that the disease does not occur in the case of normally 
fed animals. Minced liver from pigs in which disease 
had been set u]) with human duodenal juice was then 
fed to 2 other ])iglets. and in 2 more cases, liver from o 
jaundiced pigs obtained from an abattoir was fed. No 
clinical or pathological details of the naturally jaundiced 
pigs are given. One of each pair of pigs was slaugh- 
tered on the 4th day, by which time tite blood plasma 
in both cases was slightly icteric and the liver was en- 
larged, swollen, soft, j)ale, and brownisli-yellow in color, 
with an indistinct pattern and with microscopic evidence 
of acute parenchymatous damage, the hepatic tells 
showing granular cytoplasm and pyknotic nuclei, and the 
vessels being compressed. The other member of each 
liair was fattened for 10 months, by which time the 
weight was 200 kilograms. On slaughter, the liver of 
both animals was enlarged, dark, granular, and extreme- 
ly firm, with some degree of perihepatitis, i'here was 
histological evidence of inflammation, mainly intestinal, 
regarded as pre-cirrhotic. The livers of negative con- 
trols remained normal. — Courtesy of Biological Ab- 
stracts. 


Pathoeogicae Ciie.mestry 
C uTHKERTSON, E. M. AND Greenherg, D. M. ; 
Chemical and pathological changes in dietary chloride 
deficiency in the rat. (J. Biol. Chem., v. I'OO, P. 83, 
1945). 

Rats were kept on a diet greatly deficient in chloride, 
namely at an intake of less than 2 to 5 milligrams per 
cent weight of food. The growth was severely affected. 
The kidney damage was also severe and in the later 
stages involved the whole nejihron. The heart and 
.spleen were the only tissues which did not show reduc- 
tion in the chloride content. 1'here was evidence that 
a state of alkalosis had develojied since the urinary ex- 
cretion of citrate was increased by about twenty times. 
— G. Klenner. 
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Sehra, K. B. and Ahmad, B. : Studies on Ca and 
P metabolism. III. Hepatic inefficiency and rickets. 
(Indian Jour. Med. Res., v. 33, p. 115, 1945). 

_ In order to study the relationship between liver func- 
tion, blood serum phosphatase and bone development, 
the degree of hone calcification in guinea pigs which 
were fed carbon tetrachloride to produce liver damage 
has been examined. It was observed that the degree of 
calcification was lower in animals with liver damage 
than that of normal controls. The addition of oats to 
the diet of these animals further aggravated the de- 
calcifying action resulting from liver damage. The role 
of phosphatase in the mineral metabolism of the skele- 
ton is discussed, — Courtesy of Biological Abstracts. 


METABOLISM AND NUTRITION 

Strumia, M. M., Brake, A. D., Raider, H. C., 
AND Chornock, F. W. ; The use of a “modified glo- 
bin’’ from human erythrocytes in hypoproteincmias. 
(Ain. I. Med. Sc., v. 211, p. 51, Jan. 1946). 

The authors use the globin fraction of hemoglobin 
derived from discarded red blood cells to correct hypo- 
proteinemias of diverse origin. They present evidence 
that modified human globin ma)’ lie advantageously 
used in many patients, especially those who cannot be 
adequately fed by mouth or who have impaired liver 
and/or kidney function; and those who present them- 
selves ivith severe hj'poproteinemia and must be pre- 
pared for operation within a very short period of time. 

Plasma may be physiologically and pharmacologically 
the ideal material for intravenous nitrogenous feeding, 
but great quantities are needed for severe hypoprotein- 
emic patients. With the use of modified globin four 
times as much protein can be made available from the 
same quantity of blood. 

In the human a definite increase in the circulating 
plasma protein and hemoglobin occurs and the utiliza- 
tion of globin for plasma protein pi'oduction is about 
3:1. There is also an increase in urinary output, in- 
crease in volume of circulating blood, a change from a 
negative to positive nitrogen balance and a general im- 
provement in the clinical course as shown by ameliora- 
tion of anemia and reduction of edema. In addition, 
where intravenous amino acids fail to cause an ade- 
quate response, such as in severe hypoproteinemia, 
marked reduction in plasma protein reserves, or liver 
and kidney damage, modified globin can be used intra- 
venously with good results. — C. De Barardinis. 
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Hi.ou&\l, L., ^‘mejkarova, J. a.\d Crcka, Z,:Sec- 
tracardiographic changes in typhoid fever. (Casobis 
Ukarit Ceskych, v. 85, No. 10. pp. 333-339, 1946). 

The EKG oi .100 patients with t}-phoid fever was 
studied. 63 of them showed changes, mainly during 
the 3rd and 4th week of the disease. Most alterations 
concerned the “T” wave. Authors believe that these 
changes are more of functional than of organic nature. 
— O. Felsenfeld. 


Hasib Tanyor; A new method of diagnostic splenic 
puncture. (Tiirk Tip Cemiveti Mcemuasi, v. 11, No. 12, 
pp. 525-533. 1946). 

The colon is insufiated before the operation. The 
puncture is carried out only when at least the inferior 
pole of the spleen is accessible to palpation. Two as- 
sistants are used. The patient lays on his back. One 
of the assistants, standing on the left side of the pa- 
tient, puts bis hands over the ribs and compresses the 
abdominal wall with bis fingers until the spleen is felt. 
The second assistant, standing on the right of the pa- 
tient, presses the abdominal waft about four-five inches 
below the spleen. Tlie needle is introduced in the de- 
pression created by the pressure, pointing upward. No 
rupture was obseiwed when this method was used. — 
O. Felsenfeld. 


SciiROTT, J. : spleen tumor in typhoid fever. (Li- 
Imrske Listy, v. 1, A'o. 2-3, pp. 42-45, 1946). 

The spleen tumor in typhoid fever represents an 
allergic-granulomatous reaction of the reticuloendothel- 
ial system. Splenomegaly after typhoid fever may tie 
the result of suppuration. A case of such a splenic 
abscess cured by aspirations is described, — O. Felsen- 
feld. 


ir.ATOusKOVA-KRAVKovA, L,. .' Oil tlic therapy of 
typhoid fever with bacteriophage. (Lekarske L\sty, v. 
i. No. 2-3, pp. 36-38, 1946). 

92 patients were treated. The epidemic was severe. 
Complications, as intesdnal perforations and extra- 
intestinal suppurations, were frequent. Phage therapy 
did not influence temperature, diarrhea, complications 
or mortality. — O. Felsenfeld. 
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Differences in Excretion of Hippuric Acid and Glucuronates After Ingestion 

of Sodium Benzoate and Benzoic Acid 

By‘ 

1. SNAPPER. M.D., E. GREENSPAN, M.D. 
and 

A. SALTZMAN, 

NKW YORK, N. Y. 


I T HAS BEEN KNOWN for many decades tliat after in- 
gestion of sodium benzoate the urine reduces copper 
and bismutli solutions (1 ). This proves that the admin- 
istration of sodium benzoate leads not only to the ex- 
cretion of hippuric acid but also to the formation of 
another conjugation product of benzoic acid. In 1907 
Magnus Levy (2) demonstrated that the reducing 
power of the urine is due to the excretion of a com- 
pound consisting of benzoic acid and glucuronic acid. 
He isolated this subs.tance from the urine of a slieep in 
the form of a strychnine salt. In 1924 J. Neuberg (3) 
from Amsterdam detennined separately the total con- 
jugated benzoic acid in the urine and the benzoic acid 
present in the fonn of hippuric acid. In thi.s way, he 
showed that in normal individuals 7 to 12% of the 
benzoic acid ingested was excreted as a benzoyl glu- 
curonic acid compound. Quick (4) in 1926 crystallized 
this compound in pure form atid studied its metabolism 
in great detail .(5), using a modification of the method 
of Neuberg. For several years chemists differed in 
opinion about the stnictural formula of this substance 
(6). but it is now generally accepted that this compound 
should be designated as benzoyl glucuronate (7). 

In the folloAving paragraphs it will be exidained that 
the amount of benzoyl glucuronate excreted difTers con- 
siderably depending on whether Iienzoic acid or sodium 
benzoate is ingested. 

.METHODS 

Normal volunteers took 5.8 grams of sodium ben- 
zoate and two days later the equivalent close of 5 grams 
of benzoic acid. 'I'liese cjuantitics were divided in aiwut 
ten small doses, each of which was wrapjicd in a 
moistened powder wafer (Alpinol Corp.). The wafers 
were swallowed with water and the total c(uautity was 
ingested within ten minutes. After the ingestion of 
e.ach wafer a piece of bread was eaten, 'riiesc wafers 
ina.sk the taste of the benzoic acid and its salts com- 
idetcly. and as they are made of dough, are immediately' 
dissolved in the stomach. Immediately after the in- 
gestion of the wafers, a breakfast of brc.ad and coffee 
with milk was given. 

Three 2-boiir .specimens of urine were collected and 
examined. 

I' or other e,Kperiments o.8 grams of sodium benzoate 
nere dissolved in 180 cc. of water. Normal volunteers 

“I rom the Second Mcdi'cjl Service, .Mount Sin.ii Hospital, New York. 
Submitted January IS, 1S4«. 


took 20 cc. of this solution every 30 minutes in the 
course of four hours. Urine was collected every two 
hours after the start of the experiment. 

1. Hippuric Acid Determination. 

The urine i.s acidified with acetic acid and evai)orated 
before a fan on a sandbath at 40° C until a volume of 
about 10 to 20 cc. is left. 2 cc. of strong HCl are added 
and the mixture is left overnight in the icebox. The 
crystalline mass is filtered under suction, washed with 
50 cc. of ice cold water and dried in the exsiccator. 
Hippuric acid is determined by weighing. The weight 
is rorrectcfl with the hippuric acid contained in the fil- 
trate and washwatcr (300 mgm. hippuric acid per 100 
cc.). 

2. The total reduction -of the urine is determined by 
the Shaffer-Hartmann method. The quantity of glu- 
curonic acid is obtained by adding 7.7% to the glucose 
value. 

3. Qualitative glucuronic acid reaction. 0.1% of the 
total volume of urine excreted is used for the test. 
When the total volume of a 2^hour fraction is 100 cc. 
then 0.1 cc. are taken; when the total volume is 200 cc. 
0.2 cc. are taken, etc. This quantity is diluted with 
water to 2 cc. Then 2 cc. of strong HCl and 2 cc, of 
0.2% filtered watery naphthoresorcinol solution are 
added. The naphthoresorcinol solution is renewed every 
week. The mixture is heated in a boiling water bath 
for ex.'ictly 10 minutes, then cooled f)n ice, and the blue 
pigment formed shaken out with 2 cc. t>f amvl alco- 
hol (8). 

'Pabee I illustrates the following points : 

1. There is usually no dilTerence between the total 
(juantity of hippuric acid e.xcreted within 6 hours after 
ingestion of 5.8 grams of sodium benzoate or after in- 
gestion of 5 grams of benzoic acid. 

2. Each individual excretes during the first two hours 
after the inge.stion of 5.8 grams of sodium benzoate 
more hippuric acid than in the first 2-hour fraction 
after ingestion of 5 grams of benzoic acid. 

3. The third 2-hour fraction usually contains an ap- 
preciable amount of hippuric acid after ingestion of 5 
grams of. benzoic acid, much less after administration 
of sodium benzoate. 

4. After ingestion of 5.8 grams of sodium benzoate 
the glucuronic acid reactions are without exception 
strongly positive in the first 2-hour fraction. In most 
cases the second 2-hour fraction also shows an appre- 
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ciaf3le glucuronic acid reaction. In the third 2-hoiir 
fraction, the reaction is always negative. After in- 
gestion of 5 grams of benzoic acid the glucuronic acid 
e.\-cretion has always been negative in the first and third 
2.hour fractions; occasionally a doubtful reaction has 
been found in the second 2rhour fraction. 

5. The total reduction of the urine is usuallv (one 
e.Kception) stronger after ingestion of 5.8 grams of 
sodium benzoate than after ingestion of 5 grams of 
benzoic acid. 

Tiiese figures seem to indicate that in normal persons, 

(a) the excretion of hippuric acid is more rapid 
after ingestion of sodium benzoate than after ingestion 
of an equivalent quantity of benzoic acid, 

(b) the excretion of benzoyl glucuronate is consider- 


wjth glycine is then conjugated with glucuronic add. 
_fhe absorption of benzoic acid from the intestinal tract 
IS /ess rapid. At no time is the liver overwhelmed ivith 
benzoic acid and the glycine conjugation in the liver 
suffices for the detoxication of the benzoic add. There 
is no occasion for the formation of benzoyl glucuronate. 

However, other explanations cannot lie excluded. A 
temporary acidosis, which could well result from the 
ingestion of 5 grams of benzoic acid, might influence the 
conjugating power of the liver or even the availability 
of glycine and in this way depress the formation of 
hippuric acid. 

It is true that Quick (9) has not been able to in- 
fluence the formation of glucuronates in dogs after in- 
gestion of sodium benzoate either by ingestion of sod- 


Table I 

Excretion of Ghicuromc Acid and Hippuric -Acid after Rapid Ingestion of S.S Grams of Sodium Benzoate 
atij 5 Graim of Benzotc Acid 
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< Ist 2-hour specimen 
2 2nd 2-Kour specimen 
^ 3rd 2-hour specimen 

^ 5.S grams of sodium benzoate taken in powder wafers within JO minutes 
5 5 grams of benzoic acid taken In powder wafers within iO minutes 
* Ate a pear for luncheon 


able only after ingestion of sodium benzoate and is neg- 
ligible after ingestion of benzoic acid. 

From these results is must be concluded that the de- 
toxication of benzoic acid is different depending on 
whether the substance is ingested as a sodium salt or 
as the add itself. 

It is obvious that the difference in conjugation may 
well be connected with a difference in the rapidity of 
absorption. The excretion of hippuric acid as shown in 
Tabi-E I seems to indicate that the soluble sodium salt 
of benzoic acid is absorbed more readily than the only 
slightly water soluble benzoic acid. It might be reasoned 
that the glydne conjugation in the liver is not rapid 
enough to take care of the large amounts of sodium 
benzoate absorbed within the first two hours from the 
intestinal tract. The benzoate which cannot be combined 


ium bicarixmate or of ammonium chloride. On the 
other hand, Quick’s interesting experiments seem to 
indicate that under some special circumstances acidity 
in the widest sense of the word may have an unfavor- 
able influence upon the formation of glucuronates. Sub- 
stitution in the ortho-position of benzoic acid with an 
acidic group (nitro-, halogen, or hydroxy) caused a 
decrease in the glucuronate excretion whereas substitu- 
tion witli an alkaline group f amino) produced an in- 
crease of the glucuronate excretion. It should be 
stressed that this rule bolds onl.v for ortho-sub.stitution 
products because substitution in the meta-position with 
acid groups increases the output of glucuronates. Fi- 
naJJv, Quick concluded that a dose relationship exists 
between the ionization constant of the substituted de- 
rivatives of benzoic add and the rate with which these 
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coinpoiiwls are excreted cornbioed with glucuronic acid 

( 10 )- ^ . . 

These re.sults of Quick made it necessary to investi- 
gate whether the slow absorption of benzoic acid or 
tile acidic character of this substance is the reason for 
the low rate of glucuronate formation after the intake 
of benzoic acid compared with tlie liberal amounts of 
glucuronate excreted after ingestion of sodium ben- 
zoate. 

Tor this purpose 5.8 grams of sodium benzoate were 
administered divided in nine, equal doses. Each of these 
doses were taken at intervals of 30 minutes over a 
period of four hours. 


now shows the presence of considerable amount of hip- 
puric acid. It follows that the pattern of hippuric acid 
excretion, after slow ingestion of 5.8 grams of sodium 
benzoate over a 4-hour period, is comparable with that 
observed after ingestion of a single dose of 5 grams 
of benzoic acid. The latter result is shown in TAimi-; 
III where the averages of excretion of hippuric acid, 
of benzoyl glucuronate and of reduction values e.x- 
pres-sed as glucuronis acid are compiled. 

As shown in Tari.E II the delay in absorption of 
sodium benzoate when 5.8 grams are administered in 
nine doses over a 4-hour period results in negative glu- 


Table II 
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143 

180 

257 

132 

2.1 

3.0 

0.91 

0.207 

Gr 

Rapid* 

275 

168 

167 


4-4- 

-T-f-— 

— 


431 

294 

168 


4.70 

2.24 

0.080 



Slow * 

84 

82 

30 

75 

— 

— 

— 

— 

201 

143 

138 

196 

2.82 

2.70 

1.42 

0.140 

Ros. 

Rapid® 

184 

130 

244 


4-4-± 

-i — f- 

— 


288 

166 

115 


4.46 

2.37 

0.710 



Slow ® 

158 

144 

106 

44 

— 

— 

— 

— 

241 

202 

241 

IM 

2.61 

3.62 

1.68 

0.090 

Ha 

Rapid* 

134 

120 

60 


4-4- 

4- 



256 

244 

131 


2.81 

2.96 

0.040 



Slow * 

176 

1 14 

87 

39 

— 

— 

— 

— 

254 

222 

229 


2.75 

2.86 

1.14 


Sa 

Rapid^ 

108 

HI 

75 


4-4- 


— 


286 

216 

256 


3.685 

3.31 

0.350 



Slow * 

245 

530 

255 

90 

— 

— 

— 

— 

332 

138 

201 

180 

1.40 

2.93 

1.83 

0.560 

Go 

Rapid® 

167 

86 

100 


4 — I — h 




260 

115 

204 


3.66 

2.52 

0.48 



Slow 6 

275 

99 

94 

82 

— 

— 

4-" 

— 

55 

158 

188 

246 

0.64 

2.63 

2.86 

0.776 

Tu 

Rapid® 

ISO 

108 

52 


'l-± 

4-4- 

— 


238 

X 

X 


3.32 

3.45 

0.560 



Slow c 

228 

132 

110 

60 


— 

— 

— 

192 

151 

150 

99 

3.04 

2.22 

1.75 

0.310 


' 1st 2 -hour specimen 
’ 2nd 2-hour specimen 
3rd 2-ho«r specimen 
^ 4th 2-hour specimen 

5 5.8 grams o£ sodium benzoate taken in powder wafers within 10 minutes 

6 5.S grams of sodium benzoate, dissolved in 130 ml. water taken in 9 doses of 20 ml with 30 
minutes interval 

' Ate a pear for luncheon 


Tabi.b II shows the differences in the excretion of 
hippuric acid and benzoyl glucuronate -when 5.8 grams 
of sodium benzoate is administered quickly or slowly. 
When 5.8 grams of sodium benzoate are ingested in the 
course of four hours the total quantity of hippuric acid 
excreted is just as large but the rate of excretion is 
.slower than when this amount is ingested at one time. 
When 5.8 grams of sodium benzoate are taken in one 
close the first 2-hour specimen usually contains more 
hipi)uric acid than the second 2-hour specimen. When 
the saine amount is taken slowly over a 4-hour period, 
the second 2-hour fraction usually contains more hip- 
puric acid than the first 2-hour specimen. The third 
2-hour specimen which, after rapid ingestion of sodium 
benzoate usually contains only traccs of hippuric acid, 


curonic acid reactions in all fractional specimens of the 
urine. The same volunteers excreted considerable quan- 
tities of glucuronate after the rapid ingestion of 5.8 
grams of sodium benzoate. Thus it is evident that as 
far as sodium Iienzoate is concerned, rapid absorption 
increases and slow absorption depresses the formation 
of benzoyl glucuronate. In view of the slow excretion 
of hippuric acid after ingestion of benzoic acid, this 
result seems to indicate that slow absorption from the 
intestinal tract is the main reason why the ingestion of 
benzoic acid is followed by the excretion of only small 
amounts of benzoyl glucuronate. 

DISCUSSION 

Ihese observ’^atious may explain different discrepan- 


Ami:i{Icax Jo'jrnai, ok 

cies reported in the literature. 

Quick (11) had observed that the administration of 
hcnzovl glucuronate to hnman.s led only to the excretion 
of hippuric acid and no traces of the ingested benzoyl 
glucuronate were found in the urine. At the same time 
he found that^ whereas hippuric acid was eliminated 
rapidK after ingestion of sodium benzoate, hippuric 
acid e-xcretion after benzoyl glucuronate was slow. Evi- 
dently, the benzoyl glucuronate must he hydrolyzed in 
the intestine before absorption. AIjsorption of benzoate 


DicKs'nvK, Diseasks Volvme n 

first 2-hour specimen usually contains more hippuric 
acid than the second. In the third 2-hour spedmen the 
hippuric acid content is usually small. 

After ingestion of 5 grams of tenzoic add the first 
2-hour spedmen contains never more — usually less 
— hippuric add than the second. The third 2-hour 
spedmen usually contains a considerable amount of 
hippuric acid. Indidduals e.\'crete more hippuric add 
during the first two hours after the ingestion of 5.8 
grams of .sodium benzoate than in the first two hours 


Table III 

Airraxe lircrction of Glucuronic AciJ anJ Hil>{,uric AciJ after t.t Grami of SoJium Benzoate (Rapid 
tfWif Slow In^ettio n) and after 5 Grams of Benzoic Acid in 9 Norma! Volunteers 

aphtlsorcsorcinr}! Glucuronic acid reduction Hippuric acid in jtrams 

reaciion in mitlif^rarrs 

I* 112 l[\2 IV4 1, . Ha 1113 iv-< Total It 112 Ills i\u Total 

Na benzoate 

(Rapid) 4-4-^ 4 -^ _ 305 206 155 666 3.76 2.74 0.280 6.815 

Xa benzoate 

(Slow) — — d: — 174 184 201 170 559 2.17 2.92 1.65 0.352 7.17 

Benzoic Acid? — — 207 184 144 535 2.69 3.21 0.853 6.155 


* lit 2-hnur specimen 
■* 2nd 2~hnur spccttr.cn 
5rd 2-bour specimen 
^ 4tb 2-bour specimen 

s 5.S srami of sodium bcnioate taken in powder wafers within 10 minutes 

^ 5.8 grams of sodium bcnroaie, dissolved in 180 mb water taken in 9 doses of 20 ml with 30 
minutes inteiwal 

5 grams of benzoic acid taken in powder wafers within 10 minutes 


is tliereb}' dela^’cd to such an e.vtent that no formation 
of benzoyl glucuronate occurs. 

Quick has stressed that about 75% of the sodium 
l)enzonatc ingested by dogs is excreted as benzoyl glu- 
curonate and only 25% as hippuric acid in contrast to 
the 7 to 10% of benzoate excreted as glucuronate in 
humans. In the liver of the dog no formation of hij)- 
puric acid takes place (12). Tims the dog’s liver is 
always overwhelmed with benzoate after ingestion of 
this substance and a generous formation of Ijenzoyl 
glucuronate results. 

When Strieker introduced salicylate medication for 
the treatment of rheumatic fever in 1876 he used sali- 
C3dic acid. Experienced clinicians like Naunjm and 
Minkowski (13) always maintained that salicylic add 
was more effective in acute rheumatic fever tJian sod- 
ium salicylate. This contention sounds less incredible 
when it is realized that the metabolites formed after 
ingestion of an organic acid differ from those found 
after administration of the sodium salt of the same acid. 

In some modern therapeutic uses of benzoic acid, 
pharmacological differences have been observed between 
the add and its sodium salt; for e.xample, benzoic acid 
is reported to be more effective in raising the penicillin 
level of the blood than sodium benzoate (14). 

SUMMARY 

ingestion oi 5.8 grams of sodium benzoate the 


after ingestion of 5 grams of benzoic add. This pat- 
tern of hippuric acid excretion indicates that the air- 
sorption of benzoic acid is slower than that of sodium 
benzoate. 

After ingestion of 5.8 grams of sodium benzoate the 
first 2-hour specimen shows strong glucuronic acid 
reactions ; in the second 2-hour specimen the glucuronic 
acid reaction is usually appreciable; in the third spea- 
men the reaction is negative.* 

After ingestion of 5 grams of benzoic add the glu- 
curonic acid reaction is alwavs negative in the first and 
third 2-hour specimens. Only rarely is an appreciable 
reaction found in the second 2-hour specimen. 

If 5.8 grams of sodium lienzoate are administered 
in nine doses at half-hour interrals no e.xcretioii of glu- 
curonic add is ob.=erved. 

These observations relate only to individuals with 
normal liver function. 

CONCLUSIONS 

Slow absorption of benzoic acid from the intestine, 
compared with the rate of absorption of sodium ben- 
zoate, might well explain the absence of glucuronate 
excretion* after intake of benzoic acid m normal per- 
sons. 


•Examined with the method described on paj;c 2/5. 



Jour. D. B. 
Sr.PTEMncR, iS-tfi 


279 


RoKKTGKNOt.OOICAt. EvIDKKCIC 


REFER 

1. E. Salkowski: Ztschr. f. physiol. Chemie, 1:25, 1877. 

2. A. Masnos Levy; Biochera. Ztschr., S:5Q2, 1907. 

3. J. Neubers: Biochem. Ztschr.. H5:2-f9, 1924. 

4. A. Quick: J. Biol. Chem., 67:477, 1927: 69:549, 1926. 

5. A. Quick: J. Biol. Chem., 70:59, 597, 1926; 80:535, 1928; 
95:189, 1932; 96:83, 1932; 97:403, 1932; 98:157, 537, 1932. 

6. J, Pryde and R. T. Williams: Biochem. J.. 27:1197, 1205, 1210, 
1933; 30:794, 1936. 

A. Quick; Biochem. J.. 28:403. 1934. 

7. W. F. Goebel: J. Biol. Chem., 122:649, 1938. 

8. S. W. F. Hanson, G. T. Mills and R. T. Williams: Biochem. J., 
38:274, 1944. 


OF Afpendickal Aii.scicsses 


N.C E S 

9. A. Quick: J. Biol. Chem., 98:537, 1932. 

10. A. Quick: 1. Biol. Chem., 97:83, 403, 1932. 

11. A. Quick: J. Biol. Chem., 80:535, 1928. 

12. G. Btinse, O. SchmicdcbcfR: Arch. C. exper. Path. u. Pliarma- 
ko!., 6:233, 1876. 

I. Snapper, A. Grunbaum and J. Ncubcri;: Biochem. Ztschr., 
145:40, 1924. 

1. Stsapper atid A. Grunbaum: Klin. Wchiischr., 43:101-104, 
(Jan.) 1924. 

j\. Quick: J. Biol. Chem., 96:73, 1932. 

13. O. Minkowski: Thcrap. dcr GcRcnwart, 10:385, 1908. 

14. Bronfenbrenner, J. and Favour, C. B.: Science, 101:673, 1945. 


Roentgenological lEvidence of Appendiceal Abscesses 

By 

AR'ri-JUR DALLOS. M.D. 

XEW YORK. K. Y. 


T here are few references in tlie literature relating: 

to .x-ray findings in appendiceal al)sce.ss. One of tlie 
earliest reports is found in the “Deutsche Medizinische 
\\'ochenscIirift” of 1929, titled “Differential Di.agnosis 
of the Acute Surgical Abdomen with the Help of the 
X-Ray“ puhlisliecl by niy.self. This paucity of infor- 
niatioii is striking if you consider how decisive x-ray 
e.xamhiation can be as an aid in proper diagnosis. The 
•x-ray e.xaniiiiation is important in any cases including 
those in which the diagnosis can be made by clinical 
examination. However, there are a number of obscure 
and clinically undiagnosed cases. These are patients 
where appendiceal abscess started weeks or months af- 
ter their acute abdominal symptoms had subsided or in 
which the patients could not recall any acute abdominal 
illness. These are cases of a chronic type in which as 
a result of a suppurative infection the appendix has 
been perforated and become walled off producing a 
localized abscess with tumor formation. 

Before enumerating. the x-ray signs most commonly 
seen in the picture of appendiceal abscesses several in- 
teresting x-rays of some of my own cases are illustra- 
tive. The most important points of the history, sur- 
gical procedure and after-course follow as well. 

As illustrative case, No. 1 is that of a 46 year old 
rvliite male. The diagnosis was clinically evident. Five 
days before examination he suffered a slight attack of 
indigestion and abdominal distress. At examination 
there 3vas a palpable mass in the right lo3ver abdomen. 
There was no fever, his white count was 13,500 with 
82 polys. X-ray barium enema was done, the findings 
3vere; a mass about the size of a lemon at the ileocecal 
region, causing indentation of the tip of the cecum. This 
’'“i indication of the presence of a mass either 

abscess' or tumor. rAliscess is quite probable. Operation 
revealed a large appendiceal abscess which was opened 
aiid drained. The appendix was gangrenous but could 
be removed. Post-operative course was uneventful. 

Submitted December 13, 1945. 



Case I — Case of .irpcndiceal absec's. Bariimt enema. 


Case No. 2 offered a problem from the diagnostic 
jjoint of view. Again, a white male patient, 46 years 
old. His sickness started at the end of July 1944, with 
lack of appetite and a general run-down status. Me 
3vas sent by his family doctor to an x-ray man on 
August 12, 1944. G. I. series rei'eaied the following 
picture, film no. 2 and were reported as negative. On 
August 18, 1944 the patient suddenly became acutely 
ill with a temperature over 100 and a palpable mass in 
the right lower abdomen. He was taken to the hospital 
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Cs'c 2 — Same ca« three months post-operative. Barium enema 
(Film No. 4A). 
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on August 22ncl witli an admission temperature of 101, 
a sedimentation rate of 25 mm. in one hour and a wliite 
count of 9500 witli 72 iiolys. I quote the findings of 
the x-raj' examination at that time (film no, 3). “Near 
the ileocecal wall there is a constant uneven scalloi»ped 
filling defect, suggesting the presence of an olistructive 
mass. DifTerential lies between an intrinsic tumor of 
the bowel or an extrinsic mass such as abscess creating 
pres.sure and obstructive defect. Interpreted with .sub- 
mitted films of a G. I. series there is a certain uneven- 
ness with .sharp margins that favor an intrin.sic tumor 
of the bowel, mo.st probablj' carcinoma.” Operation on 
August 25th, 1944, revealed a big inflammatory mass in 
the right abdomen with edema and fibrin around the 
tumor. Tapping of the tumor produced only a very 
small amount of pus. Direful insertion of an abscess- 
forceps into the abscess did not reveal more pus. It 
was not possible to state the origin of tin’s inflammation, 
whether it was a broken-down carcinoma or an organ- 
ized appendiceal abscess. Because of the obstructive 
lesion a typical short circuit operation, an iIeotran.svcrs- 
ostomy, was performed. In addition the tumor region 
was drained. Recovery was satisfactory, with a gradual 
subsidence of fever and healing of the wound. Patient 
discharged subsequently on September 16th, 1944. Dur- 
ing wound healing one large fecalith was sloughed from 
the wound. The palpable mass in the right abdomen 
subsided totallj' and x-ray examination three months 
later, in October, shows the cecum to be completely re- 
stored (film no. 4), There cannot be anj' doubt that 


this ca.se was an appendiceal abscess and not a broken- 
down carcinoma. 

This third case was that of a 54 year old white male. 
History: Three months ago patient sufifered a gall- 
bladder attack twice. I'or three weeks before examina- 
tion he ran elevated temperatures in the evening while 
morning temperatures were normal. At the same time 
he lost .appetite and energj' and became tired and weak. 
His chief complaints were anorexia, feeling of fever 
and weakness. He was under observation for three 
weeks in a ho.spital and was seen by several prominent 
consultants. He was tested for typhoid and Bang, re- 
ceived penicillin without improvement, several blood 
cultures were taken with no final diagnosis. A colon 
series which was presented to me at the time of my 
first consultation was inefficient from a technical point 
of view. Physical examination revealed tenderness in 
the right loin on very deep palpation. Sedimentation 
rate was 62 mm. in one hour, white count 14,000. I 
quote the x-ray report (film no. 5): “The ascending- 
portion of colon is spastic with marked irregular filling 
defects. Conclusions: Irregular narrowing of the mid- 
ascending portion of colon with tenderness and fixation 
.suggesting the presence of an angular malignancy.” 
Exploration revealed a very swollen and thickened re- 
trocecal appendix. Around the tip of the appendix con- 
tiguous with the serosa of the cecum were masses of 
granulation tissue, the remainder of an appendiceal 
abscess in the stage of absorption. Appendectomy was 
done, sulphanilamide powder distributed around the 
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Cmc 4 — Appendiceal abscess. Barium enema (Film No. 7). 


area of granulation tissue and one cigarette drain in- 
serted. Speedy recovery ensued with return of the 
white count and sedimentation rate to normal. X-ray 
examination of December 19th, 1944, revealed a nor- 
mal cecum (film no. 6). 

The last two cases represent twin brothers aged 21. 
One of the brothers became ill while in military service, 
complaining of dizziness, weakness and loss of apj)etite. 
Because of a tumor in the ileocecal region diagnosed by 
x-ray examination he was medically discharged from 
the service at his request to be operated by the same sur- 
geon who had operated on his twin brother for a similar 
condition eight months earlier. On admission tender- 
ness on deep pressure in the right lower quadrant was 
evident. I quote the x-ray findings (film no. 7). “Oral 
and rectal examination of the ileocecal area reveals a 
constant stricture above the lower cecum pole measuring 
almost 2 inches in length. There is a delayed evacuation 
of the ileum with congestion of its terminal loop. Find- 
ings arc highly suggestive of an ileocecal tuberculosis.” 
Operation on June 14th revealed a very swollen retro- 
cecal appendix, the cecum showed an inflammatory con- 
dition with tumor formation. It was not possible to 
decide with certainty whether this condition was the 
result of an ap])endicitis or tuberculous process. There- 
fore an ileocecal resection was done. The report of the 
pathologist revealed only an acute exacerbation of a 
chronic appendix with multiple mucosal polyps of the 



Case 4 — Same case after evacuation (Film No. 7B). 


cecum. The inflammatory condition of the cecal mucosa 
was without doubt a reaction to the appendiceal process. 

The twin brotlier was admitted to the hospital on Oc- 
tober ]9th, 1942, having had irregular stools, alter- 
nating constipation and diarrheas with considerable loss 
of weight atid pain in the right abdomen. Operation 
revealed a large inflammatory tumor involving the ce- 
cum. ascending colon and terminal loop of ileum. All 
glands of the meso-colon were very much enlarged. 
(X-ray films of this case with filling defects as in the 
other cases unfortunately lost,) An ileotransversostomy 
was the operation of choice, post-operative an unevent- 
ful course. Discharge was on the 16th day of operation. 
Speedy recovery with disappearance of the tumor in a 
very short time. I would like to enqihasize that my own 
impression on all of tlie x-rays shown above, against 
the opinion of the .x-ray specialist, was: No malignancy, 
proi)ably appendiceal abscess. 

(1) Filling defects, cither extrinsic or intrinsic or 
both ; 

(2) Fixation of cecum and last loop of ileum; 

(.3) Elevation and displacement of ileum; 

(4) Hyper-irritability and hyper-motility with cecal 
spasm ; 

(5) Sensitiveness and tenderness of the area; 

(6) No visualization of the appendix. 
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The surgical procedure must he decided at tlie oper- 
ation itself. .In the above cases, one had an ap]iendec- 
toiny, one appendectomy with drainage of abscess, two 
ileolransversostoiny and one an ileocecal resection. 

^ On clo.sing. I would like to meutiou the differential 
diagnosis of this area ; 

(1) Carcinoma of cecum; 

(2) 1 leocecal 'I'nhcrculosis ; 


f3) Regional iieo-colitis; 

(4) Actinomycosis; 

(5) Invagination with Intussu.sception. 

Other conditions, out. side of the intestines, such ns 
liclvic alxscess originating from the adne.xae and para- 
ncphnlic abscess are worth considering'. 

Attention to the x-ray findings in ajipendiccal abscess 
can he very useful in making a diagnosis in conditions 
involving right lower quadrant. 


The Fasting Gastric Contents as an index of Gastric Functioning 

By 

FRlvDURICK HORLZKL 

ClllOAC.I), M.R. 


A ROUT TWRN'TY YRAUS AGO, I hccamc coiiviiiccd that 
•^appro[jriate oh.servations on the fasting gastric con- 
tents yield the most rcliahle data obtainable concerning 
the natural gastric secretory and motor activity. I 
a.s.sumed that the fiiiding.s reported in my first paper 
concerning the work of the fasting stomach (U made 
the value of observations on tlie fa.sting ga.stric con- 
tents self-evident hut apparently this was not the case. 
Ill the meantime, the value of the commonly used or 
older te.sts of gastric function lias repeatedly been ques- 
tioned and Hewer tests, based on the same old or equally 
questionable principles, liavc been proposed. It there- 
fore seems worth e.\piaining, in more or less detail, how' 
and why I Iiecame convinced, that apjiropriate ohserva- 
fions on the fasting gastric contents yield the most re- 
liable data obtainable concerning natural gastric func- 
tioning, 

I began making observations on my fasting ga.'Jtric 
contents early in 1925 to determine whether the fasting 
gastric acidity was a factor influencing the epigastric 
hunger sensations and whether the gastric acidity was 
a factor determining the craving or appetite for pro- 
tein. Earlier attention to hunger, under various nu- 
tritional conditions, led me to believe that there were 
specific hungers, such as, protein hunger, carboiiydrate 
hunger, etc. (2). The gastric “hunger contractions” did 
not seem to explain protein hunger hut I thought that 
protein hunger might he due to the titillation or peptic 
irritation of the ga.stric mucosa Iw highl}’ acid fasting 
gastric contents and that the appeasement of jiroteiu 
hunger by ingested protein might be e.xplainable by the 
acid binding power of protein. In any ca.se, when this 
study was begun, the chief problem seemed to be to avoid 
interfering with the manifestation or recognition of 
relatively vague variations in my epigastric and general 
hunger sensations while securing data concerning the 
acidit}' of the fasting gastric contents. Hence, I made 
gastric aspirations at first only after epigastric hunger 
sensations were clearly noted and I aspirated only 

From the Department of Physiology, University of Chicago. 
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enough of the fasting gra.-^tric contents to facilitate the 
determination of the acidity. To obtain a repre.seiitative 
fractimi of the fasting gastric contents, they were, how- 
ever, first mixed a little in the stomach by alteniately 
applying gentle .suction and blowing and, when the 
stom.ach was found to lie jiractically empty, enough of 
the fa.sting gastric secretion was obtained to serve in 
jilacc of a fraction of the commonly found fasting gas- 
tric contents. Only I determination of the gastric 
acidity was made during each period of subjectively 
recognized gastric “hunger contractiotis” and, conse- 
(luently, only 2 or 3 determinations could be made dur- 
ing 6 to 8 hours of more or less continuous observation, 
as the periods of “hunger contractions” were often 3 
hours apart. 'I’o employ the time to better advantage, I 
therefore next also made 1 determination of the gastric 
acidity during each period of subjecti\'ely recognized 
lasting gastric motor quie.scence between the iieriods of 
“hunger contractions.” 

.4s a result, considerable differences in the fasting 
gastric acidity were found in .successive determinations 
made on the same da)’ and only from 1 to 2 hours 
apart. Considerable differences in the volume of the 
fasting gastric contents were also indicated by differ- 
ences in the ease or difficulty with which the desired 
gastric fractions were obtainable. It therefore seemed 
of interest to determine the volume of the fasting gas- 
tric contents as well as the acidity. Hence, comjilete as- 
pirations were next made and I tried to maintain or 
restore the natural gastric conditions as nearly as pos- 
sible by returning almost all of the aspirated fasting 
gastric contents, by tube, to the stomach after the vol- 
ume was noted. Only 1 cc. was resetwed for titration. 
When the acidity and volume of the fasting gastric con- 
tents were thus determined at approximate!^’ half- 
bonrly intervals orderly periodic changes were usually 
found. 

However, in this connection the importance of taking 
precautions to avoid altering the natural gastric func- 
tioning became emjibasized. That is, the complete as- 
pirations were at first made into a simple aspiration 
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I)ottie which served well enoui;Ii when only partial as- 
pirations were made but the completely aspirated fa.st- 
ine ga.'^tric contents then had to be transferred to a 
.graduate to measure the volume. iS'C.xi, 1 cc. was seji- 
aratetl to be reserved for titratitm. The intention was 
ut return the balance of the aspirate to the stomach by 
pouring it into a tunnel attached to the aspiration tube 
but no funnel with a stem small enough to fit the regu- 
lar a.si)imtion tube was available at first. A larger tube 
with a funnel attached was therefore used to return 
the material. Thus the return of the aspirated fasting 
gastric contents was evidently tielayed too much and 
they also became chilled (in winter). Itlorcovcr, the 
return of the aspirate titrough the larger tube was very 
likely too r.apid to permit any rewarnting in the esopha- 
gus and tc'O ahrujtt to prevent an artificial stimulation 
of the fasting gastric motor activity. The natural per- 
iodic fasting gastric motor and secretory activities were 
aiijiarently altercrl as a consequence on some occa.sion.<. 
Such alteration of natural ga.stric functioning seemed to 
he avertetl by making the asjdration.s ilirectly into a 
.'JtojjjitTed graduate and, after noting the volume, im- 
mediately. but not too abruptly, returning uimecded 
amounts of the aspirate throtigh the regular aspiration 
tuhe by simply ndsing and tilting the graduate. 

The general findings with the use of flic latter tech- 
nique were previously descrihetl (1, v5). In short, it %va> 
found tiiat the secretions (acid gastric juice, gastric mu- 
cus and swallowed saliva) ticcumulalcd in tire stomach 
during tlic period.s of practical motor quiescence. They 
were discharged into the duodenum during the jicriod.s 
of itierea.sed gastric tonus and motor activity. The 
“hunger contraelious" were clearly felt only when the 
stomacli was practically empty. The acidity of the fast- 
ing' ga.'-tric contents tended to be liiglicst during periods 
of high gastric tonus and motor activity and lowe.'^t <hir- 
ing the period.s of low toiuis and motor qiiiescencc. An 
inver.se relation between the acidity and volume of tlic 
fasting gastric coiilems therefore usually e.xisted. Gas- 
tric mucus w:is found to he secreted mainly after the 
“inmger conlraetions" occurred and an inver.se relation 
hctweeii nnicn.s secretion and acid secretion seemed to 
e.\isl. Bile contamination of the gastric contents (duo- 
denal regurgitation) occurred iiitermiltcntly, hut not al- 
ways, during periods of emptying of the .stomach and 
ajijiarciitly only after di.sehargcd aci<l gastric contents 
irritated the duodenum. Curves showing the changes in 
the aciditj- and volume of tlie fasting ga.stric contents 
.suggested that the fasting ga.stric conteiit.s .served like 
a test meal in revealing the basal level and pattern of 
gastric functioning. Moreover, the level and ]>atlern of 
fasting or iiasal gastric secretory and motor activity 
was lower tlian, hut otherwise .seemingly parallel to, the 
level and pattern of the digestive (that i.s, .stinuilafetl) 
gastric activity. 

That the repeated aspiration and (careful) return of 
the fasting gastric contents at half-hourly interval.s did 
not significantly alter the fasting gastric functioning 
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was indicated in several ways. First, the acidity and 
volume found at the first a.spiration made on any day 
tl>efore any preceding return of aspirated fasting gas- 
tric contents) was often the same as. or (as will he 
explained later) only .slightly higher than, the acidity 
and volume found at similar phases of the jieriodic cy- 
cles of fasting gastric secretory and motor activity oh- 
.served after the rejiealed aspiration and relnrii of the 
fasting gastric contents. Second, the intervals between 
the iteriods of “hunger contractions” were not altered. 
.Xnd third, the ejiigastrie. hunger sensations were ap- 
parently not changed although they are changed by con- 
tinuous asinvntion and by the balloon method ttf study- 
ing the fasting gastric motor activity (.3). 

Tile finding of jieriodic variations in the aciility of 
the fasting gastric contents raised the question whether 
thev were partly or largely due to variations in the rate 
of secretion. Some test.s on the rate of secretion were 
tiiercfore made by means of contimions asjiiralion. 
Fvitleuce was found and previously published (1) in- 
dicating that the acidity varied iiulciieiidciuiy of the rate 
of secretiuii. However, .since I reported tin's finding. 
Jlloomfield, Chen and I'rcnch (4) claimed that tlie 
“basal gastric secretion” usually became approximately 
con.staiU in rate and .acidity witbin 60 minutes of con- 
tinuous aspiration. 1‘igure 1 is therefore jwesented to 
show wliat I fouml in 1925 when I iiappeued to tleter- 
miiic the acidity and volume of the fasting gastric se- 
cretion obtained by continuous aspination in 10-minute 
intervals as siiggesiccl by Bloomfield, Chen and French. 
It can lie seen that tlie acidity and rate of secretion seem 
to he constant during some successive 10-mimite inter- 
vals but they do not remain constant. 'Pile prolonged 
observations of 1 Icllcbr.andl and her associates (5), as 
well as my observations, indicate tlial the fasting ga.stric 
secretion varies periodically. Contimions n.sjiiration docs 
not ahuHsli tlie periodicity hut it seems to distort it and 
it incidentally changes (he epigastric hunger sen.sntions. 
Observations on tbe “basal ga.stric secretion" (.ibtained 
by continuous aspiration were therefore worthless for 
my investigation of the relation between the fasting 
gtistric acidity and epiga.stric hunger sensations, ft 
would seem obvioii.s that thi.s would likewise ajiply (o 
any attenqil to detenniiie the relation between fasting 
gastric functioning and the occurrence of ulcer pain. 
Tile fiudiiig of Bloomfield, Clicii and French (4) that 
tlie secretion obtained by continuous aspiration is a 
mueh more .sen.sifivc incie.\ of ga.stric function than the 
rcsjionsc to hi.slamine is nevcrihele.ss wortii emphasiz- 
ing. It .siijiport.s my own, conviction that the fasting 
gastric contents .serve a.s the most sensitive as well as 
the most reliable index of natural gastric functioning. 

Another question raiscil early in iiiv study concerned 
the effect of swallowed saliv.'i and regurgitated duodenal 
contents on tlie acidity of the fasting gastric conlciifs. 
1 he oiilj' time that I tried to avoid .swallowing saliva 
wa.s immediately before and during intubation. The 
aspiration tube wa.s alw.ays removed between the inter- 
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inittent (generally half-hourly) aspirations.' This was 
done to minimize the stimulation of the flow of saliva 
and the possible stimulation of the secretion of gastric 
juice and also to minimize interference with the mani- 
festation and recognition of vague differences in the 
ejjigastric hunger sensations. My practice however also 
became to swallow a little saliva deliberately immedi- 
ately after the a.spiration tube was removed, between 
each half-hourly aspiration. This was done to counter- 
act the acid drawn into the esophagus by withdrawing 
the tube. Before this was done, tlie esophagus occa.sion- 
ally became eroded and bled a little at the cardia after 
a large number of aspirations were made on successive 
days. The moderate amounts of saliva that were swal- 
lowed deliberately or spontaneously between aspirations 
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gastric secretion. It follows from this that the removal 
and withholding of the fasting gastric contents is likelv 
to distort gastric functioning. In any case, I was in- 
tere.sted in the gastric acidity under normal or natural 
conditions, involving the swallowing of spontaneously 
secreted saliva, and it would seem that clinicians would 
also be interested in securing their data under natural 
conditions. Duodenal regurgitation likewise appears to 
lie normal under some conditions altliougli such con- 
ditions may not be ideal (3). Transient reductions in 
the gastric acidity by duodenal regurgitation should 
therefore be regarded as part of the evidence of natural 
basal gastric functioning. The rapidity with which the 
acidity increases again after duodenal regurgitation is 
often a good index of the secretory potential. In this 



1 — Showing that the acidity and volume of the fasting gastric secretion obtained in 10-minutc 
intervaU by continuous aspiration (between A and B) were not constant. Before A and after B, 
aspirations were made only at 20- to 40-minotc intervals and all but I cc. of the aspirated fasting gastric 
contents was promptly returned to the stomach after each aspiration. At A, the aspirated fasting gastric 

concents were withheld. 


did not seem to lower the gastric acidity, ^'he regurgi- 
tation of duodenal content.s, as indicated I)y bile con- 
tamination of the gastric contents, also appeared to 
lower the gastric acidity only transiently. An explan- 
ation of this was found when tlie acidity of the fasting 
gastric contents was either lowered or raised artificially 
by adding a small amount of a relatively strong solution 
of NaOH or HCl to the aspirated fasting gastric con- 
tents Iiefore they were returned to the stomach. IVhen- 
ever the acidity was lowered hy adding XaOH, the acid- 
ity was always found to be increased again 15 to 30 
minutes later. 'Whenever the acidity’ was increased by 
adding HCl, the acidity was always found to be de- 
creased again 15 to 30 minutes later. But when the 
acidity was left unchanged, it was usually found to l>e 
either increased or decreased 15 to 30 minutes later, 
depending on the phase of the natural cycle of periodic 
change in acidity in which the observations were made. 
These results indicate that the aridity and presumably 
also the other properties of the fasting gastric contents 
are factors influencing the fasting or natural basal 


connection it should however be home in mind tliat the 
influx of duodenal contents into the stomach may some- 
times be increased artificially iiy the suction used in as- 
pirating the gastric contents. 

As indicated in previous papers (I, 3) and earlier in 
this paper, the major periodic variations in the acidity 
of the fasting gastric contents are evidently due to per- 
iodic increases in the secretion of gastric mucus and in- 
verse changes in the arid secretion. The periodic in- 
crease in the gastric mucus secretion seems to be due 
to irritation of the gastric mucosa by the periodic gastric 
“hunger contractions” but the amount of mucus secre- 
ted also appears to depend on nutritional factors f3)- 
The major and minor changes tliat were found to occur 
in the acidity of the fasting gastric contents suggested 
that only the average acidity during a period of suffi- 
cient length could be regarded as the representative 
acidity for any da}'. Theoretically, this meant the aver- 
age acidity during at least one complete periodic cycle 
of the fasting gastric secretor}’ and motor actirity. In 
practical terms, this generally meant the average of 6 



Jour. D. D. 
ScrTEMnrR, 1946 


|•'AST1^•G G.\STRIC CgXTI-N'TS 


AS AN iNOKX OI-- Gastric r-'uNCTioNiNC. 


287 


or 7 IraU-hovu'ty dctermiu;Uio\is of tUe acidity of tlie 
fasting gastric contents as my “hunger contraction 
periods were often 3 hours or a little more than 3 hours 
apart. Half-hourly intcn-al.s were preferred for making 
the determinations of the acidity and volume of the 
fasting gastric contents hecausc they usually served 


tein intake \va.s varied. For this purpose, successive 
changes or contrasts in protein nutrition seemed best. 
It was soon found that protein restriction increa.sed the 
average gastric acidity and protein re-alimentation or 
an e.Kccssive protein intake reduced the average gastric 
acidity (6). Moreover, as an apparent result of the high 
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Fie. 2 — CJi 3 nsc< prodiiccit in tlic acidity and volume of the tastinfi .qattric content? in J- to 5-day 
intervals by a restriction of the protein intake (betsveen Dee. 21 and Jan. 4) and by a liberal protein 

intake (between Jan. -4 and Jan. II). 


to reveal all of the major changes and they left sufli- 
cient time between the a.sjfirations to permit adequate 
observation of the epigastric and general hunger sen- 
sations. 

As my study of tlie work of the fasting stomach was 


gastric acidity produced by rigid. ])rotein restriction, a 
specific type of epigastric hunger was found to de- 
velop (7). However, the changes in the acidity (and 
\olume) of the fasting gastric contents produced by 
changes in llie protein intake usually became evident 



Fifi. J — SiniiUritic? in the acidity and volume of the fattinR gastric contcnti found on ) successive days 
uring 2 periods. Nov. 17, l.s and 19. .i period with intermediate or practic.illy normal gastric acidity. 
Ucc. S, 9 and 10, a period of high gastric acidity at the end of a period of protein restriction. 


not jirimarily undertaken to find and jiromote a new te.st 
of gastric function, no special attemiit was made to 
determine whether the method which I used would 
yield similar results under similar conditions in repeated 
tests. My -aim rather was to determine whether the 
method would rcvc<al difTerenccs in gastric functioning 
and in the epigastric hunger sensations when the pro- 


only after 3- to 5-day intervals (Figure 2). On some 
successive days, practically no change was rcvctilcd, as 
indicated in Figure 3. In short, results like those in 
lugurc 3 jiractically supplied proof that similar, results 
are obtainable under similar conditions. On the other 
hand, the diFering curves in Figures 2 and 3 sliow that 
-similar results are not obtainaiile on the same individ- 
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Uril unless nil concliticuis likely to influence gnstric func- 
tioning are kept constant. I'his was also emphasized b%’ 
Helebrandt and Brogdon (8). In the course of mv 
stud\ . it was occasionally noted that the mere presence 
of an excessive amount of gas in the lower hmve) dis- 
turbed gastric functioning. 

The method of making multiple half-hourly observa- 
tions which I used to obtain data like those upon which 
higures 2, 3 and 4 are based was eiadentlv necessarv 
to establish the fact that the fasting gastric contents 
serve as a reliable index of gastric function hut this 
method is apparently too cumbersome to he used as 
a general puqiose test of gastric function. However, I 
found that a number of single (daih-, iveekly or other- 
wise isolated) determinations of the aciditi’, volume 
and other characteristics of the fasting gastric contents 
can also be of considerable value. vSingle determinations 
are easily made because it is not essential to return the 
hulk of the aspirated fasting gastric contents to the 
stomach or to do this with care when it is not intended 
to make another determination within a few hours and 
no time need be lost in waiting betiveen aspirations as 
when half'hourl}’ a.spirations are being made. The 
r-alue of a number of single determinations of the acid- 
ity of the fasting gastric contents became evident in my 
experience onl\- by accident. That is, after having made 
about 2000 asjiirations on myself mainly by the multijile 
half-hourly method. I discontinued this practice in 1926 
because it was cumbersome and nothing new seemed to 
be revealed. Nevertheless, I continued making at least 
1 determination of the fasting gastric acidity daily, 
shortly after rising, and largely as a further check on 
previous observations. Making 1 aspiration each morn- 
ing to determine the gastric acidity became a mere 
routine b}' 1928 when an ejiisode occurred which upset 
me greatly emotionally (9). The extent to which I 
was upset was apparently best indicated by the fact 
that my gastric acidity, as rei'caled by the routine single 
daily determinations, became about twice as high as the 
highest observed before or afterward under similar nu- 
tritional conditions. This convinced me that the finding 
of an unusually high acidit)’ in a single or a few single 
( daily or otherwise isolated) obsen'ations on the fasting 
gastric contents could be highly significant but it was 
14 years later before I fully appreciated the significance 
of some unusually low acidities which were revealed by 
the single daily determinations already before 1928. 

1 made no observations on my gastric acidity between 
1929 and 1942 but I again began making single daily 
determinations of the acidity (and volume) of my fast- 
ing gastric contents in 1942 because of a number of 
developments and considerations. First, reports of an 
increase in peptic ulceration in war tom Europe revived 
prerious interest in this subject (10) and led me to 
report my observation of the effect of fear on gastric 
acidity (9). Second, it seemed worth determining 
whether the war rationing of food or possible food 
shortages would increase the gastric acidity and help 


e.\-plain the increased ulceration in wartime a.-: a conse- 
quence of nutritional changes. Third, I had adopted 
the practice of fasting 1 day each week and it was 
of interest to determine its effect on the gastric aciditv. 
In addition to this, 25 years had elapsed sine? obser- 
vations ivere first made on the secretorj- actirity of tnv 
fasting stomach (2) and I was interested in determining 
whether clear evidence of changes would be found. If 
the desirability or necessity became apparent, I also 
intended to make multiple (half-hourly) obsen'ations 
but it became obvious that single daily determinations 
would serve my purpose when this method revealed 
that the gastric acidity was distinctly lowered bv mv 
single-day or weekly fasts (11). The results then led 
to a reconsideration of data obtained between 1925 and 
1929 and interrelations between nutrition and gastric 
functioning u'cre found which I previousli' either failed 
to note or misinterpreted (12, 3). 

The use of data obtained by single (daily, weekly or 
random) determinations of the acidity of the fasting 
gastric contents naturally raised the question concerning 
the relatii’e r-alue of such data ivhen compared with the 
average of about 6 or 7 half-hourly determinations. 
Figure 4 shows the averages of 5 to 9 daily determina- 
tions of the acidity of the fasting gastric contents and 
also the results of single (the initial) daily determina- 
tions. It can be seen that the results of some single or 
initial determinations diverge widely from the average 
of the 5 to 9 determinations but a rough general agree- 
ment can also be observed. Obviously the average of a 
few single daily detcrihinations would correspond more 
closely with the grand average of multiple determin- 
ations made on the same days. However, the volume, 
mucus content and degree of bile contamination of the 
fasting gastric contents often reveal the phase of the 
periodic cycle of fasting gastric secretory (and motor) 
activity during which the aspiration was made and this, 
under normal conditions, indicates whether the acidity is 
likely to be near the average or is likely to diverge con- 
siderably from the average. Jfost commonly, the acidit)' 
and volume of the fasting gastric contents arc inversely 
related, as indicated in Figure 3 (Nov. 17, 18 and 19). 
Uncertainties concerning the phase of the periodic fast- 
ing gastric secretory cycle during which an aspiration 
has been made can usually also be dispelled by returning 
the bulk of the aspirated fasting gastric contents and 
making 1 or 2 additional observations at half-hourly or 
other intervals. 

Figure 4 incidentally .shows that the initial gastric 
acidity' -^vas often higher and rarely lower than the 
average of the 5 to 9 determinations that were made 
dailv.” This proved to be contrary to earlier general 
imprc-ssions. That is, my impression was that the gas- 
tric acidity usually rose toward the end of the somewhat 
tedious observation periods and that the data then ob- 
tained were complicated by the deyeloiiment of more or 
less of an apjiclite gastric secretion. However, a < e- 
tailed analysis of the data for the period represented m 



Figure 4 showed that the average initial acidity was 
iiiglier than the average final acidity. The acidity here 
considered as the “final acidity” does not include the 
acidity found after delilierate attempts were made to 
induce an appetite secretion. Both the initial and the 
final acidity were (on the average) higlier tlian the 
average. In other words, the average acidity first de- 
creased and then again increased during a few hours of 
oI)servation in the morning. Without further study, an 
explanation of the changes is necessarily somewhat 
speculative. However, I believe that the relatively high 
acidity of the fasting gastric contents found at the fir.st 
detenninatiou (which was usually made within 15 min- 
utes after rising) represented the effect of a nocturnal 


secretion relatively high in acidity and that the nocturnal 
fasting acidity tends to be relatively high because of 
the effect of the recumbent position on the blood or 
fluid su{>|)ly to the stomadi. After rising, the upright 
])Osition presumably reduces the blood or fluid supidy 
to the stomach and hence the rate and acidity of the 
fasting secretion decrca.ses. This and some general de- 
hydration would explain a decrease in tlie acidity and 
volume of the fasting gastric contents. The increase in 
acidity which became apparent with the lapse of time 
was evidently due to an increasing hunger or basal ap- 
petite secretion. A hunger or basal ajij^etite secretion, 
centrally mediated (13), is a necessary basis for the 
development of an acquired appetite secretion (a gas- 
tric res]ionse to the thought of eating sj)ecific foods). 
This is very likely the neurogenic fraction of the fast- 
gastric secretion which can be reduced bv atropine. 
As hunger seems to involve more or less tension, it 


would further seem that tension due to fear of other 
factors influences the fasting gastric secretion through 
the same mechanism. 

The data obtained by the daily determinations of the 
acidity and volume of m 3 ' fasting gastric contents he- 
i)etween 1942 and 1944 suggested that there was some 
clecrcase in the gastric acidity since 1925 but this de- 
crease seemed to be of questionable significance. A 
distinct decline in gastric futictioning was nevertheless 
indicated by a marked decrease in the ajvparcnt rate of 
secretion. 'I'hat is. if the rate of (mucus and acid) se- 
cretion had remained unchanged, the average and maxi- 
mum volume of the fasting gastric contents should have 
been increased as tests with the balloon method of re- 


cording the gastric motility as well as subjective ob- 
.servations indicated that my fasting gastric tonus and 
motor activity had decreased. The maximum volume 
found between 1942 and 1944 was however onlv 43 cc. 
while 70 to 90 cc. were not uncommonly found in 1925. 
'I'liis suggests that the rate of the natural basal gastric 
(mucus and acid) secretions decreased 50'’4 or more 
in less than 20 years (between the ages of 36 and 55 ). 
Simultaneous decreases in the secretion of mucus and 
acid would cx])lain why the acidity was not clearly de- 
creased. It might be added here that the food supply 
during the war never became restricted enough to in- 
crease the gastric acidit}-. 

The foregoing would seem to be ample evidence that 
appropriate observations on the fasting gastric contents 
yield as reliidfic and valuable data as can be obtained 
concerning natural gastric functioning. 
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Osstroscopy as an Aid to Dia9nosis of Oastric Disorders 

By 

A. X. RUSSJRN, 

Ki:\v <;ar»e.\s, n. i'. 


1 X'l'RODUCTlOK 

T A.M AIIOUT TO DiSCD.ss witli ,vnii a stibjcfi (hat i.s Ix;- 
-*■ coming more and more recognizetl as liaving am- 
.sidcrahle merit in tlie diagnosis of gastric di.vca,se.«. 
in fill new ventures, there arc those who jiersist in rc- 
fii.sing to recognize its value and also those who go so 
far as to claim for it values beyoml its ptissihilities. 
Neither of these e.Ntreme views arc scientific. F.rrors of 
interpretation, due to limitations, can be made on gas- 
troscopic. study just as they may he made witli any other 
metliod of study. Kach method has its limitations and 
advantage.s. The correlation of the observations made 
by all of the methods .available lead to Ic.ss errors in 
diagnosis. Tliat and that alone should he our jirimary 
jniqiosc. 

Gastroscojw is only an adjunct in the study of the 
stomach. It is not intended for nor must it he used to 
the c.\clusion of all other metluids of c.xamination. vXc- 
Uially, this method of e.xaniination should not lie re- 
sorted to before the conventional means of diagnosis 
have been used. Before a gastroscojiic interpretation is 
made, the findings should he correlated with the history, 
jilu’sical e.xamination and x-ray and l.ahoratory oh.scr- 
vations. Gastro.scojiy should never he used before an 
x-ray study of the oesojihagrus and gastric cardia re- 
veals that there are no obstructions. I f there arc no 
contra-indications, gastroscopic e.xaniination may con- 
firm the previous diagnosis or bring to light hitherto 
unsuspected pathological lesions. 

As I shall point out later, there are various coiuh’tious 
of the stomach that on x-ray cast siiadows resembling 
each other and at times may not even he visualized. 
The gastroscopist, in many in.stance.s, can differentiate 
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tlic.Rc shatlows. Mind you, I am not trying to pcrjietiiatc 
the discu.s.sion of “X-ray versus Gastroscojiy." That 
type of discussion would be as futile and unproductive 
ns a discti.ssion of. let us .“^ly, “The Internist versus 
'I'hc Pathologist." X-ray and gastroscojiy Ixitli have 
their jilaces in flic nrmamentarium for medical diag- 
nosis. Roentgenologists and gastroscopisis must not 
necessarily merely seek to graciously coniiileiiient each 
other; bnf, that they sliould .supplement, not substitute, 
each other, there no further can be any doiiht. Thus, 
as ill all other medical studies, the jiathological entities 
of the living stomach will become more and more clari- 
fied. 

HISTORY 

This method of e.xaniination h.ad been attempted for 
man)’ years and for various reasons had met with fail- 
ure. However, each of the pioneer workers contributed 
some information to the present gastroscojiists, thereby 
making the jiroeedure and interpretation considerably 
easier. No doubt, much remains Jo lie learned in this 
field as well as in all of the other branches of medicine. 

Kussmaul. in 1868, adi-anecd the knowledge for 
gastro,sco])i.sts witli bi.s observation tliat lain]) illumin- 
ation at the nioutli was iiisiifficient. He. further, sug- 
gested that a flexible gnstroscojie would tend to mini- 
mize the danger associated with the jiassing of the in- 
stninicnt. 

It remained for Nitze and Leiter, in 1S79, to reason 
correcth’ that the insfninient of choice far vi.sualization 
would be one with a cystoscope-Iike arrangement of 
lenses. The electric lamji had not been invented at that 
time. Hence, Nitze and Leiter were obliged to use 
electricity to heat platinum wires that were in their 
gastroscope. The heat thus generated resulted in light 
rays being cast on the gastric mucosa. The mucosa, in 
turn, reflected the rays of liglit to one of the lenses. 
These reflected rays were brought up to the e.xamining 
eve through a series of lenses. However, a constant 
stream of water had to be circulated to cool the instru- 
ment. Unlike the urinarj' bladder, the stomach is best 
visualized through a medium of air, not water. This 
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factor plus the cunibersomeness of their rigid instm- 
nient and the dangers obviously involved made it un- 
satisfactory. 

Mikulicz, in 1881, constructed a rigid instrument 65 
cm. in length with a 30 degree angulation at the junc- 
ture of its middle and lower third. By the construction 
of . his gastroscope, Mikulicz indirectly provided the 
anatomical explanation for Kussmaul’s suggestion of 
the need for a flexible gastroscope. Schindler (1) 
states that that instrument indicated that Mikulicz must 
have been aware of the following facts ; 

(a) “The axis of the stomach forms a marked angle 
with the axis of the oesophagus.” (Rosenheim, in 1895, 
substantiated this with his finding that the last 3 cm. 
of the oesojihagus ivere directed to the left, thereby re- 
sulting in angulation with the stomach.) 

(b) “The lower pole of the stomach turns towards 
the anterior abdominal wall.” 

(c) “The greater cun-ature of the stomach does not 
descend vertically, but the plane of the stomach is 
twisted and curved in a complicated manner.” 

Schindler and Wolf coordinated the work of the 
pioneers and rvith some original additions produced a 
flexible gastroscope which conforms to the needs for 
gastroscopy. Recently the Cameron Surgical Specialty 
Company made additions to gastroscojiy by means of 
their Omniangle Gastroscope. I find this instrument 
most helpful. 

BUND SPOTS 

There still remain areas of the stomach that can not 
be seen. These areas are often referred to as “blind 
.spots” and are located at the following sites: 

(a) The lesser curvature of the antrum often re- 
mains hidden from view. 

(b) A small portion of the posterior wall, if the 
light is less than em. from the gastric mucosa. This 
is usually overcome by a slight turn of the instrument. 

(c) The lesser curvature of the cardia. 

Occasionally, there may be difficulty in visualizing 

some parts of the stomach because of improper position 
of the patient, anatomical variations or instrumentation. 

CONTRAINDICATIONS 

The indication for gastroscopy is suspected gastric 
pathology. However, not unlike most other procedures 
for medical study, there are contraindications to be 
considered. Since the flexible gastroscope is not a tube 
but a series of reflecting mirrors, it must be passed 
through the oesophagus without being able to look ahead 
through that channel. This is referred to as being 
passed blindly. Hence, the following must be con- 
sidered as contraindications for this procedure; 

(a) Corrosive and phlegmonous gastritis. 

(b) Distortion of the cervical and thoracic spine. 

(c) Aneurysm of the aorta. 

(d) Obstruction of the oesophagus. 

(1) Scar constriction. 

(2) Varices, 


(3) Neoplasm. 

(4) Diverticulae. 

(e) May lie attempted with greatest caution in the 
presence of 

(1) Angina pectoris, 

(2) Dysjtnea. 

(3) Cardiospasm. 

(4) Psychosis. 

PREPARATION 

The preparation of the patient is both psychological 
and medical. To avoid untoward effects and to properly 
carry out the examination the closest cooperation be- 
tween patient and gastroscopist is essential. The patient 
takes a hypnotic (seconal gr. iii) the evening before. 
The following morning, without having taken any 
liquids or solids by mouth, the patient is given, sub- 
lingually, 1 grains of seconal powder. Shortly there- 
after the lips, gums, tongue, mucosa of mouth and 
throat and finally the upper oesophagus are anaes- 
thetized by topical applications of 2% Pontocaine. A 
well lubricated Levine tube is passed through the nose 
down into the stomach and the gastric residue is ex- 
tracted, first in the sitting and then in the knee-chest 
position. The patient is then placed lying on the left 
side with the left elbow under the ribs and the forearm 
at a 90° angle. The left leg is extended but the right is 
slightly bent upward at the liip and knee. The head is 
held properly extended by a nurse especially trained 
for this technique. The preparation as well as the actual 
examination is carried out in a room dimly lighted by 
a colored bulb and in an atmosphere that inspires con- 
fidence. All unnecessary sounds are avoided but the 
patient is constantly reassured. 

If all contraindications had been considered and the 
preparations carried out as just described, the passing 
of the lighted, slightly lubricated gastroscope is rela- 
tively simple. Under no conditions must the instru- 
ment be forced. It is wiser not to complete an examin- 
ation than to force it. The stomach is inflated with air 
l)y means of the attached bulb and its interior studied. 

OBSERVATIONS 

Bearing in mind that the patient is lying on his left 
side and the views observed are spoken of as in clock- 
wise numbers, twelve o’clock would correspond to the 
patient’s right side, three to his dorsal surface, six to 
his left side and nine to his antral surface. Since the 
stomach is a fairly movable organ and remembering 
that its lower pole turns towards the anterior abdominal 
wall and its greater curvature does not descend verti- 
cally, it therefore does not necessarily follow that the 
views observed are the right, left, dorsal and antral sur- 
faces of the stomach. The anterior wall is recognized by 
its mucosa tending to be smooth and at times presenting 
a fine network of folds. The posterior wall is recog- 
nized by its folds tending to run in parallel lines. The 
greater curvature presents coarser folds sometimes de- 
scribed as fork-like in pattern. 
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the body or upper jiart and the antrum or that por- 
tion beyond the antral siihincter muscle. This muscle 
crosses the greater curvature along its jiath over the 
anterior and posterior walls. Just proximal to the antral 
sphincter muscle, the lesser curvature, while descending 
to enter the antrum, forms a semilunar appearing edge. 
This area, the first landmark for the gastroscopist, is 
referred to as the angulus and is the first depth or level 
examined. The walls, greater curvature and pi-lorus are 
inspected. Only a small portion of the lesser curvature 
between the pylorus and angulus can be brought into 
view. The remainder of the lesser curvature of the an- 
trum is a “blind spot” for the gastroscoinst, so that 
x-ray findings in this area must be relied upon. The 
second and third depths or levels are respectively the 
lower and upper halves of the body of the stomach. 
The various levels are inspected by rotating the gas- 
troscope. 

Kot only the mucosal appearance but also the con- 
tractibility and extensibility of the stomach wall, antral 
sphincter muscle and pylorus are studied. Just prior to 
or during gastric roentgenoscopy, I never permit the 
patient to have any antispasmodics and feel justified in 
concluding, if plyorospasm is present, that “the longer 
the p 3 dorosjiasm continues (five or more minutes) the 
greater the likelihood that it is not functional nor reflex 
hut cau.sed by a true pathological pyloric lesion — even 
if the lesion can not be observed on Roentgen study.” 
Likewise, an e-xisting gastric lesion may not have suffi- 
ciently affected the mucosa to be seen at time of gas- 
troscopy but presents itself through the effects on the 
muscle functions. If contractibility and extensibility of 
the muscles are found to be impaired, the gastroscopist 
is placed on his guard and re-e.xamination later will 
usually bear out his original suspicion of a pathological 
lesion that then can be seen involving the mucosa. 

• The mucosa may present scattered small hemorrhagic 
or pigment spots. These are not to be confused with 
serious pathological lesions. A stud}' (2) led to the 
conclusions that, since they may occur in healthy indi- 
viduals, these hemorrhagic spots probably have no clin- 
ical significance and their relationship to peptic ulcer 
is questionable. 

Small mucosal or submucosal polyps may not vis- 
ualize on x-ray study but can usually be seen on gas- 
troscopy. These polyps may be the source of bleeding, 
if small ulceration develops. While the mucosal polyp 
protrudes into the lumen and is seen as a pedunculated 
tumor, the submucosal polyp is recognized by a smooth 
elevation of the mucosa with a stretched-like appearance 
of the surrounding mucosal folds — “bridging folds” 
(3). These are usually asymptomatic but bear watching 
lest they ulcerate, become larger and jiedunculate or 
malignant changes develop. 

.Small gastric ulcers are often missed on x-ray study 
either because they are too shallow to visualize or be- 
cause of overlying mucosal folds. The clinician may 
suspect but the roentgenologist may properly report that 


VOLUSIE Ij 
NUMBtll S 

no ulcer was seen. Gastroscopy can usually clarify the 
situation. Marginal small submucosal hemorrhages nir- 
round the acute ulcer, which is frequentlv multiple. 
They are probably the result of food deficiency (4). 
Recently I have seen two acute ulcers, in a case of 
advanced gastric carcinoma, involving the surrounding 
mucosa. X-ray study revealed only the carcinoma. ” 
The subacute ulcer is somewhat deeper with a muddv 
yellowish floor. The surrounding mucosa is almost nor- 
mal in appearance. In contrast, the mucosa atom the 
chronic ulcer takes on the ajipearance of gastritis. The 
benign chronic ulcer has a definite line of demarcation 
with sharp over-hanging edges and a white to yellow 
floor. The malignant ulcer is raised atove the mucosal 
level. Its base tends to be from brown to almost black- 
in color and the margins are irregular so that the im- 
mediate surrounding mucosa appears infiltrated. Errors 
in inteqiretation can be made, but if frequently repeated 
gastroscopy does not show healing, it is best to con- 
sider the ulcer malignant. It is difficult, if not impos- 
sible, roentgenologically to differentiate between be- 
nign and malignant gastric ulceration. One hardly need 
say that surgery is indicated at once in all malignant 
ulcers. 

Following gastroenterostomy a marginal ulcer may to 
suspected because of persistent symptoms. Due to 
jiuckering of the surrounding mucosal folds, a distorted 
.x-ray picture may be observed. Through the gastroscope 
either an existing peristomal gastritis and/or the sus- 
pected ulcer could be found. 

A careful study of gastric ulcers (5) using clinical, 
gastroscopic, and roentgenological evidence has brought 
out the following important points: “(a) an acute 
ulcer may appear and disappear quickly; (b) an ulcer 
may increase in size; (c) after complete healing has 
taken place an ulcer may recur in appro.ximately the 
same location or in an adjacent area; (d) symptoms 
may be entirely absent; (e) mucosal changes may vary 
from a perfectly normal mucosa to superficial, atrophic, 
or hypertrophic gastritis with or without hemorrhages 
or pigment spots; (f) the rate of healing varies greatly 
in different cases; (g) adequate nutrition, acid neu- 
tralization, and avoidance of concurrent infection are 
important in promoting healing; (h) cases exhibiting 
delayed healing are often accompanied by interference 
with gastric emptying and usually with narrowing of 
the antrum.” 

Gastric carcinoma of v-arious forms present distinct 
and usually gross unmistakable pictures. A pathologist 
had previously taken me to task for this statement. He 
rightly brought out the point that the microscopic pictore 
is often not clear cut and the gross could certainly 
give a mistaken picture. However, usually the gross 
picture is as unmistakable as, let us say. the gross ])ic- 
ture of malignancy at time of laparotomy. 

The nodular mass or masses on the wall with gastric 
mucosa infiltration is quite characteristic. 'The local mu- 
cosa is not a normal orange-red but appears white to 
gray in color and is edematous. Any ulceration of the 
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carciiionia wii! present irregular margins extenrling into 
the mucosa. Contractibility and extensibility is im- 
paired. In very earl}’ carcinoma, where the mucosal 
changes are not sufficient!}" marked, this imjiaired func- 
tion may he the only factor gastroscopically to invite 
the attention to carcinoma. 

Very frequently patients will, for long periods, com- 
plain of gastrointestinal symptoms that do not seem to 
complete a picture of any one disease entity. A positive 
diagnosis is difficult to establish unless a complete gas- 
trointestinal search is made. The patient may not ap- 
pear to be sufficiently sick to warrant this search and 
the tendency is then to label him as “neurotic," It must 
be borne in mind that a “neurotic" may also be sick and 
a sick person has a good reason for being nervous. 
ItlcNeer and Barowsky (6) reported that of sixty-two 
cases with epigastric symptoms, clinical and x-ray study 
did not reveal the cause. These were laiieled as “func- 
tional dysj)e])tics.'’ However, on gastroscopy, 46.8% 
were found to have definite gastric disease of which 
twenty-one patients had chronic gastritis. More and 
more similar reports are made by other observers. 

TJiat ciironic gastritis is a distinct disease entity was 
regarded with skepticism b}- many. Due to tlie rapid 
autolysis of gastric tissue, pathological confirmation of 
this disease at autojisy is difficult although not impos- 
sible. That it does exist is established beyond doubt by 
gastroscopy. Chronic gastritis is usually classified into 
three main divisions, mmeW; superficial, liypertrophic 
and atrophic. 

Superficial gastritis presents a mucosa that is injected 
with rugae that are studded with a viscid mucus. Pin- 
jioint submucous hemorrhagic spots and occasional su- 
perficial erosions may be observed. 

Chronic atrojihic gastritis is recognized by the 
smooth, thin and verv’ pale mucosa. Through the 
thinned mucosa might be seen some narrow irregular 
thread-like vessels. 

Benedict (7) has shown that gastritis is a very im- 
portant cause of gastric bleeding. The superficial and 
hypertrophic variety can certainly Iilecd and he the 
cause even of massive hemorrhage. Gastroscopy should 
be carried out in these cases and may explain the 
“idiopathic” gastric hemorrhage. 

The diagnosis of atrophic gastritis is of particular 
importance in suspected pernicious anemia. It does not 
necessarily follow that atrophic gastritis is only associ- 
ated n-ith pernicious anemia. Superfidal gastritis fre- 
quenth' precedes the atrophic variety and if not diag- 
nosed and treated may lead to chronic atrophy (1). The 
superficial variety seems to be caused by indiscretion in 
eating habits — such as exce.ssive, irritating bulk and 
extremes in the food temperatures. Infected material 
draining from the upjier respiratory tract and local 
gastric lesions could also produce superficial gastritis. 

Chronic hypertrophic gastritis presents rugae that are 
thickened and tortuous even when the stomach is ftillv 


inflated with air. The mucosa appears dusky-red. A 
hob-nail or “cobblestone” (1) appearance of hyper- 
trophic gastritis is seen at times. These are variable in 
size and at times may become nodular. On occasions 
hypertrophic gastritis can give an x-ray picture re- 
sembling carcinoma (8). 

Roentgenologically it becomes difficult, if not impos- 
sible, to conclusively diagnose chronic gastritis. Be- 
cause of the non-specific symptomatology and difficult)" 
on x-ray study in reaching a diagnosis of chronic gas- 
tritis it is reasonable to conclude that direct inspection 
with the gastroscope is the best and the only conclusive 
method of making this diagnosis (9). 

Occasionally, a known existing duodenal ulcer may 
have healed hut upper gastrointestinal symptoms per- 
sist. Not infrequently, in these cases, the gastroscopist 
will observ'e an existing chronic gastritis that will ac- 
count for those symptoms. 

If the previously mentioned contraindications are not 
present, iio gastric surgery should be done in any ques- 
tionable case unless preceded by a gastroscopic study. 
I re-emphasize — chronic gastritis per se maj" give a 
chain of simptoms resembling many gastrointestinal 
diseases but per se it is definitely not a surgical con- 
dition. 

CONCLUSION 

Gastroscopy has paved the route for more accurate 
information from the stomach. The direct visualization 
of tumors, ulcers and inflammatory reactions are but a 
start. Indeed, this instrument may serve for gastric 
study as the ojilithalmoscope ser\"es for eye study. Gas- 
tric mucosal reactions to drugs, foods, systemic diseases 
and emotional shock are already being studied through 
the gastroscope. 

1 here is no doubt that the medical profession at large 
should avail itself more often of the information that 
the gastroscopist can ascertain for it. I frequently heard 
that gastroscopy is objected to because ; 

1. “There are blind-spots.” — Even the pathologist 
will occasionally refuse to commit himself when he has 
the tissue under the microscope. All branches of med- 
ical study still have “blind spots.” 

2. “There are contraindications.” That must be 

conceded ; but it is just as important to know when not 
to carry out a procedure as it is when to do it. Only 
fools dash in where angels fear to tread. 

3. “There is discomfort and danger.” — Both are 

minimized in the hands of a trained gastroscopist who 
will always observe the contraindications. Accidents 
with the flexible gastroscope are probably no more fre- 
quent than those with the cystoscope when used by a 
urologist. ^ 

hinally, let it be said that, while we are acquainted 
with the enthusiasm of the novice and the skepticism 
of the uninitiated, in the middle of their roads lies the 
path of the scientist and progress. 
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Observations on Percussion of the Liver in Acute Infectious Hepatitis"^ 

By 

JOSEPH I. GOODMAN, Major, M.C., U.S.A. 

CLEVELAND, OHIO 


FOLLOWING OBSERVATIONS deal tvitli a group of 
soldiers suffering from acute infectious (ejiidemic) 
hepatitis admitted to a United States Army General 
Hospital in the United Kingdom in the period from 
October, 1944 to May, 1945. 

Inasmuch as the liver is fundamentally affected in 
this disease, the evaluation of its status is of consider- 
able importance. Although the existence of an enlarged, 
swollen liver in acute infectious hepatitis is generally ac- 
cepted, yet! it is obvious that most authors in a sig- 
nificant percentage of their cases have been unable to 
confirm this finding by palpation of the liver (Table 

I). 


Tablp. I 


Authors 
Cameron (I) 

Havens (2) 

Turner ct al. (3) 
Benjamin and Hoyt (4) 
Bercovitz and Knoch (5) 
Goodman (percussion) 


No. of iJvers Palpable 
57 per cent 
58.5 per cent 

39 per cent 
20 per cent 

40 per cent 
77 per cent 


Examination of the liver is equally important in the 
more chronic states. Palpation has proved equally in- 
efficient in this group. In a noteivortiiy analysis Katnoff 
and Patek (6) compared the iveight of the liver in 
cases of Laennec's cirrhosis seen at autojisy ivith its 
palpability in the living patient (Table II)- They 


T.4BLE II (6) 

Weig/)/ of the liter in lOS catet of Laennec’s cirrhosis 


Wt. in Grams 

No. of Livers Palpable 

No. with Liver Not Palpable 

200- 999 

8 

6 

1000-1399 

18 

13 

1400-1799 

17 

7 

lSOO-2199 

15 

2 

2200-2599 

11 

0 

2600-2999 

3 

2 

3000-3799 

3 

0 

3800-4599 

2 

0 

4600-5400 

I 

0 

Total 

78 

30 


state that the average weight of 78 palpable livers 
which showed cirrhosis was 1820 grains, the weights 


’^From the 156th General Hospital, 2010 E. I02iid Street. 
Submitted February 16, 1946. 


ranging from 695 to 5100 grams. On the other hand, 
30 non-palpable livers with cirrhosis weighed an aver- 
age of 1370 grams, ranging from 580 to 2920 grams. 
It is surprising to note that 8 of 14 livers weighing only 
200-999 grams were palpable. On the other hand. 2 of 
5 livers weighing 2600-2999 grams (almost tivice the 
normal weight) were not palpable. Ratnoff and Patek 
cite Eppinger’s series in which the size of the liver of 
jiatients with cirrliosis appeared enlarged to palpation 
in 80 per cent of the cases. Only 50 per cent of the 
cases, however, -were enlarged on pathologic examin- 
ation. These data demonstrate that the palpability of 
the liver cannot be accepted as an estimate of its actual 
size. 

Because of the inadequaej’ of palpation attention was 
focused to a greater degree on percussion of the liver 
boundaries. After we used percussion predominantly in 
the manner to be described below, its superiority as a 
inetliod of c.xamination of the liver soon became mani- 
fest. 

The procedure follo3\’ed in our cases ivas as follows; 
The upjjer and lower borders of the liver are delineated 
b\' indirect percussion in the mid-clavicular (mammil- 
lary-) line with the patient in the supine position. A 
stroke of moderate intensity percussing from above 
downwards is used. The distance between the two 
j)oints marked out by percussion by actual measurement 
in centimeters is taken to represent the size of the liver. 

As in the case of all intrathoracic organs one yvho em- 
plovs percussion of the liver has to take into account 
the existence of relative and absolute dullness. In per- 
cussing from above downwards the percussion note 
gradually' becomes dull over that portion of the liver 
yvhich is covered by pulmonary tissues. This is generaJIj 
knoyvn as the area of relative (hepatic) dullness^ (7). 
Upon continuing the percussion downyvards a point is 
reached yyhere the dullness is replaced by flatness, so 
called absolute dullness, representing that portion of the 
liver yvhich is in direct contact yvith the abdominal wall. 
In approaching the loyver limit of the organ this area 
of hepatic flatness is gradually replaced by intestina 
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tympany. It has been found more advantageous to lo- 
cate the upper border by percussing from above down- 
wards. In outlining the lower border we prefer to em- 
jiloy jiercussion from below upwards. In marking out 
the” borders of the liver one is obliged to percuss metic- 
ulously and make several trials. Dexterity in this re- 
spect is readily acquired (Laporte 8). In hepatitis we 
record the size of the liver every other day and in some 
instances daily'. 

The inqiortance of percussion in the physical exain- 
iiiation of the liver is especially significant when the 
liver is not situated in its usual position. Therefore, to 
differentiate a downward displacement from an increase 
in volume of the liver, percussion of the superior border 
must be employed (7). To this group can be added 
those cases in which disjilacement results from upward 
pressure on the liver by' ascites, tympanites, or increased 
abdominal tension due to tumor of an abdominal organ 
or ovarian cyst. The presence of intrathoracic tension 
seen in fibroid retraction of the right lung or as a result 
of paralysis or eventration of the diaphragm produces 
similar displacement. Pullen (9) also emphasizes that 
an increase in the size of the liver is certain only when 
the upper border can be located by iiercussion at the 
normal level and the lower border is palpable below the 
ribs. Interestingly we found that there is a wide lati- 
tude in the position of the liver in the normal individual 
in whom none of the above mentioned factors are pres- 
ent. Also we have often been able to demonstrate that 
even an enlarged liver may not be reached by the pal- 
pating finger. 

Sice of the Liver by Percussion. — As a control the 
size of the liver in 35 individuals was determined by 
percussion of its upper and lower borders. The major- 
ity of them had recently recovered from acute infectious 
hepatitis. The remaining control readings were record- 
ed on patients who had recuperated from an illness 
other than hepatitis. The measurements in these indi- 
viduals ranged from 6.25 cm. to 9.35 cm. 

The measurements of enlarged livers on 31 patients 
with acute infectious hepatitis were taken throughout 
the course of their illness. The liver size e.vceeded 10 
cm. in 24 of 31 patients (77 per cent) . In one patient 
the liver was greatly enlarged and measured 21.9 cm. 
at one stage; it receded to the normal limits, 7.5 cm. 
within two weeks. Four of the 7 patients in u'hom no 
liver enlargement was detected on admission to the lios- 
pifal, were e.xamined for the first time between the 60th 
and 62nd day' of their illness. Two others were first 
examined on. the 27th day of their illness and one on 
the 36th day. Since the average period of hospitaliza- 
tion in a much larger series of similar cases followed 
by us (10) amounted to 31 days, it seems fair to assume 
that the livers of these 7 patients might well have been 
found to be enlarged to percussion had they been 
a\ ailable for examination in the earlier stages of the 
disease. Nevertheless it can be seen that (Tabee I) 
despite this fact / 7 per cent of the patients admitted 


with hepatitis were found to have an enlargement of 
the liver. 

Prior to our use of percussion the various criteria 
ordinarily applied in following the course of a patient 
with hepatitis were frequently found wanting. Of the 
various liver function tests that are at present in gen- 
eral use few, if any, are of prognostic value unless 
repeated frequently throughout the course of the dis- 
ease in order to obtain comparative determinations. 
Admittedly, histologic data of liver changes would 
prove to be conclusive were it available to the clinician. 
However, liver biopsy^ appears to be too hazardous a 
procedure to employ' in a disease such as acute infectious 
hepatitis where recovery is the rule. Still the disease is 
not so benign that any knowledge of its progress or 
regress would not be of value to the physician. It can 
be demonstrated with day to day measurements that 
the steady diminution of the liver size to a normal 
baseline, i.e., 6.25-9.35 cm. appears to reproduce faith- 
fully the expected recession of the enlarged, swollen 
liver of acute infectious hepatitis. Thus the knowledge 
of the liver size obtained by' percussion can prove to be 
a valuable guide throughout the entire course of the 
illness. 

It is interesting to find that Zuelzer (11), beset with 
the same difficulties in regard to the physical examin- 
ation of the liver and spleen while studying malaria 
during World War I, reached the conclusion that per- 
cussion rather than palpation was the method of choice. 
It was his opinion that one could not reasonably ex- 
pect to palpate a soft, swollen type of liver. 

Zuelzer in searching the literature up to that time 
cites that only' one author, Frerichs, also pointed out 
that the data pertaining to the size of the liver obtained 
by palpation was largely untrustworthy compared to 
those of percussion. Using heai'y' percussion in the 
mammillary line, Frerichs reported that the area of 
relative dullness averaged 9.5 cm. in 200 norma] in- 
dividuals 20-40 years of age. Zuelzer utilized a light 
degree of percussion (Schwellenwertsperkiission) by 
means of ivhich only the area of absolute dullness of the 
liver is delimited. This area averaged 4.5 to 5 cm. in 
1500-2000 normal individuals examined. We found the 
average size of the normal liver, determined by' percus- 
sion of moderate intensity, to be 7.5 cm. 

In Zuelzer’s cases of acute liver swelling in malaria, 
typhus fever and scarlet fever the area of absolute dull- 
ness increased from 6 cm. to 11 cm. and in some to 13 
cm. With a somewhat heavier percussion stroke the 
measurements of the enlarged liver in our cases of acute 
hepatitis varied from 10 cm. to 21.9 cm. 

COMillENT 

In our experience palpation of the liver proved to be 
rather a hit and miss method although it has come, into 
almost exclusive use. It can be shown with percussion 
that a liver edge found 1 or 2 cm. below the costal mar- 
gin may prove to be a normal size liver in. a lower po- 
sition. Yet in cases accepted as latent hepatitis by 
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Idiopathic and Psychogenic Incontinentia Recti 

/.’y 

A. JUDA. -M.D. 

J KHi'.<;.\i.r.M . r.vi.r.sTi nu 


O r Tin; sr.vKKAi, Tvri'.s of incontinence of the rectum, 
hy far the rarc.st type is what I call “idiopathic in- 
continence of the rectum." Xo .statements vvhat.socvcr 
could he found in the literature regarding this type of 
di.sease (1-6, and many others). The chinirgical and 
jiroctological te.xthooks almost exclusively tleal with 
those forms of incontinence only, which are a conse- 
quence of an injury or an o]>eration or, more seldom, 
of a ])iiru!ent inflammation, hy which the external 
sphincter gets involved in dense fibrous tissue (Lock- 
hart-Mummery 7). When there is no tnechanical cause 
for incontinence — says Lockhart-Mummery — that 
is to say when examination shows that the muscle is 
intact and properly contracting, we must conclude there 
is a functional cause from derangement of the nerve- 
supply. This functional incontinence is only known as a 
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partial symjnom of a nervous tli.vcasc: a [nrapleget' 
tiisscminated sclerovis, and more j>articuiar!y taliCv 
dtar.-nlis. Known, lint scarcely cited in the sjxxial liter- 
ature arc cases of incontinence occurring wath 
liifidn. This is a childhood disease, which nwnifests 
itself at the late.sf during jiuiterty. In addition to all 
tlie.se forms there are. however, cases, which I cfH 
idiopathic incontinence of the rectum, and in which the 
incontinence, mostly complete, more seldom incomplete, 
i.e. otilv for gases and .apiiearing iieriodically, form? 
the only symjitom of the disease. The sphincter muscle 
is intact, its tonns is at time.s decreased, and there ts 
no abnormality at all in the nervous system. 

To start with, here is the story of niy ca.ses: 

Case 1. Mrs. Cl. C., 58 years of age, widow, three 
healtliy children, lias suffered since the age of 28, i.e. for 
about 30 years, from incontinentia recti. It is noteworlaj 
to state from her family historj’ that both her paren 
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died at tlie age of 74 or 76, respectively, from carcinoma 
recti. The mother, who had three normal deliveries, is 
said to have suffered from incontinentia recti after the 
third delivery. It cannot be established how long' after 
the delivery the incontinence started, probably much 
later. 

The patient herself has suffered from incontinence of 
the rectum for 30 years. The onset of the disease was 
after the first delivery. She does not remember exactly, 
how long after. It is sure that, during the first fortnight 
after the delivery in childbed she had no such disturban- 
ces. In the beginning she passed now and again for some 
days small quantities of stool without perceiving it. Then 
often for months she was free from this disorder. In 
the course of time the intervals became shorter and the 
fits of the disease longer. After having suffered from 
this disease for about twenty years she underwent an 
operation: small hemorrhoids were removed and some- 
thing done at the sphincter. What, she does not know. 
Thereafter, there was an improvement for a short time. 
But the good condition did not last longei- than an inter- 
val before the operation. Therefore, three weeks later, 
a second small opteration was performd, which had no 
influence whatever on her disease. It remained this way 
'until now: short good intervals alternated with longer 
periods of illness, during which she is not able to keep 
back the stool. As soon as she feels the necessity, she has 
to reach the W. C. as quickly as possible. In addition she 
passes smaller quantities of feces, which she does not feel 
at all. Otherwise she feels well and works hard. She 
carries hea\T parcels and lias to climb many flights of 
stairs. 

The objective examination reveals a slightly pale 
woman in a good nutritional state. The abdominal wall 
is a little atonic. The sigmoideum inclined to spasms at 
examinations during the first weeks of treatment. At 
this time the patient complained of short fits of pains 
in the belly. Otherwise, all organs are normal. A thor- 
ough neurologic survey was made by the neurologist Dr. 
A. Stern and myself; no abnormalit.v was found. The 
perineum is in a good state, not at all lacerated (as 
Buie (p. 160) writes that in many cases incontinence will 
be found associated with the lacerated perineal bodies 
of old multiparous women). The sphincter ani is intact 
but mostly not well contracted. The examining finger 
and tiie proctoscope glide through without encountering 
any resistance. The mucous membrane of the rectum is 
smooth and atrophic in the under parts and normal up 
to 25 cm. During short intervals of time the tone of the 
sphincter seems to be somewhat better. 

All possible types of therapy weiG employed: electro- 
therapy in every possible form, injections of chinin-urea 
(injections sclerosantes) above the sphincter, etc., but all 
without achieving improvement. 

Case 2. Dr. Br., 47 years of age, married, two healthy 
children, teacher at a secondary school. His parents are 
healthy. A brother died at the age of 50 from carcinoma 
(he does not know details). The patient himself suffered 
as a child from measles, pneumonia and an acute ne- 
phritis. He has been for 24 years in Palestine, has always 
been healthy except a dysentery 11 years ago, which 
healed quickly and was, therefore, most probably bacil- 
lary. Since his childhood a small prolapse appears ex- 
ternally with the stool and goes back immediately. His 
digestion is generally normal. The feces empty out in 
the morning not in one session, but in several, one shortly 
after the other. For about 10 years there have been periods 
of some weeks when he passes in the course of the day 
gases and mucus and mostly also stool in small quantities. 
All this only enters his mind when it is already too late.' 
T'ne free intervals became shorter not long ago. The pro- 
lapse is as small as it was more than 30 years ago. 

The examination of the patient shows a normal con- 
dition of health. All reflexes are in good order; no sensory 


disturbances. Pressure of the blood is low. J^/IOO. The 
sphincter recti is intact, its tone is veiT weak at the tme 
of the examination. At the anus there are small ext^al 
hemorrhoids. The mucous membrane of the lectum is 
normal for 20 cms. upwards. The patient has tried, with- 
out success, electrotherapy and various medicaments and 
declines any further treatment. 

Case 3, Mrs. A„ 56 years of age, married, two healthy 
children. She comes from a healthy family. As a child 
she has had measles and whooping cough. 21 years ago, 
when on a visit to Palestine, she suffered from dysentery 
for four weeks, Amebas and bacilli could not be found. 
After this disease was healed completely, she had an 
ictenis, which disappeared again after some weeks and 
never returned. She has been suffering from constipa- 
tion for many years. 12 years ago, after an inflammation 
of the throat, she had blood in the stool for a short time. 
The doctor’s diagnosis confirmed hemorrhoids. Two 
years later she observed that, with , the stools a “ball ’ 
came out of the anus, which returned by itself. In the 
same year the uteims was removed oudng to heavy 
hemorrhages. The above mentioned prolapsus ani had 
appeared already before the operation and was not worse 
thereafter. She has had now for five years spontaneous 
losses of stool, which she does not feel, even if there was 
in the morning a sufficient movement of the boivels. Por 
a time she used big enemas of water. These emptied 
out the bowels so thoroughly that there were no more 
spontaneous losses of stool, but they did not benefit her. 
She used again laxatives, which caused again incon- 
tinence of the I'ectum. If and when she succeeded for a 
time in establishing normal bowel function by diet, 
there were often intervals without incontinence of some 
weeks. Then there were again weeks when she found 
daily her underlinen soiled by stool without .having ob- 
served the motion of the bowels in time, or without being 
able to prevent it. The “ball” comes out with each 
movement, but goes back immediately thereafter and 
has not grown since its first appearance. 

The general examination does not reveal any abnor- 
mality. Her looks are according to her age. Her nutri- 
tional state is good. All reflexes are in order, and there 
are no sensory disturbances. The sphincter recti is intact, 
weak. Finger and proctoscope penetrate with only slight 
resistance. The mucous membrane of the rectum looks 
smooth, sligJjtJy atrophic, does not show anything ab- 
normal up to 20 cms. height. After 5 injections of Chinine- 
Urea, the prolapse is much improved, for the last 8 
weeks the patient had no more incontinence -while the 
movement of bowels was regulated by a proper diet. 

Case 4, A case in the beginning stage of idiopathic in- 
continence. K, H., clerk, .70 years of age. A brother of 
liis mother died of Ca of the intestines, the mother her- 
self at the age of 38 of perforation of a gastric ulcer. 
He himself had gas-poisoning during the first world war, 
para-typhoid in 1935. 17 years ago hemorrhages from 
hemorrhoids began, which grew worse and worse in 
the course of time, so that he had to be operated on 
two years later. For 14 days now he has had traces of 
blood in the stool. 9 months ago he had diarrhoea which 
lasted for three weeks. During this time he often passed 
stool without knowing it. Since his movement is normal 
again he has not had any more symptoms of incontinence. 

A general examination does not show any pathological 
symptoms. Reflexes and sensibility are normal. The 
mucous membrane in the lower quarter of the rectum is 
smooth, atrophic and completely without visible veins. 
Higher up the mucous membrane is normal up to 25 
cm. The litiea pectinea is formed quite unregularly. 
When spreading wide the anus a small eversion falls for- 
ward, on the right side of which there is a srpall sessile 
polyp. The sphincter is intact, but its tone is very weak 
so that the finger and the sigmoidoscope penetrate -with- 
out resistance. 
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The patient did not consent to have the small polyn 
destroyed. 

These cases of incontinence of the rectum differ 
from all those stated in the literature by their etiology 
as well as by their symptomatology. The other forms 
occur in consequence of a damage of the sphincter or 
of paralysis of the sphincter, which is part of a ner- 
vous disease, i.e. there is a tabes dorsalis, multiple 
sclerosis, etc. In the above cases tlie sphincter is not 
damaged, and no signs of a nervous disease can be 
found. In cases 2 and 3 there is a prolapse, which is 
small, however, and which existed for many years with- 
out ever requiring replacement manually. Incontinence 
is uncommon in this form of prolapse. It is more often 
found in those forms Bacon (1. c. p, 411) calls “proci- 
dention” which he defines as the abnormal descent of 
all the coats of the rectum with or without protrusion 
through the anal orifice. It is larger in diameter and 
extends to a greater length than prolapse. In our cases 
such procidentia is out of the question. 

The only objective symptom to be found is a weak- 
ness of the sphincter tone. While the other forms of 
the incontinence appear witliout intervals, the idiopatliic 
incontinence appears periodically — with long intervals. 
In the course of time these become shorter and shorter, 
and the duration of the periods longer. Even case 1, 
which has lasted already for thirty years, is not entirely 
without intervals. An improvement of the general con- 
dition of the patient has, in my opinion, no influence on 
the disease. For case 2 suffered last year, immediately 
after a three weeks’ rest in the hills, from an attack of 
some weeks’ duration. While the patients 2 and 3 did 
not observe any influence by psychic occurrences on the 
incontinence, jiatient 1 believes that great agitation ex- 
erts an influence. The connection is, in my opinion, 
an indirect one, for she is suffering from nervous 
diarrhoea owing to agitation, and if and when she is 
suffering from diarrhoea also not of a nervous nature, 
incontinence occurs. Unfortunately I could not obtain, 
for exterior reasons, a roentgen photography of the 
lower parts of the spine of my patients. In spite of that 
a spina bifida occulta can be excluded, for an incontin- 
ence owing to spina bifida usually occurs in earliest 
childhood, in rare cases immediately after puberty. 

A connection between incontinence and a difficult de- 
livery, of which one could think in case 1, can be ex- 
cluded, for the patient knows definitely that in childbed, 
i.e. for 14 daj^s after the delivery she did not observ'e 
any incontinence. Besides, an incontinence caused b)' a 
mechanical damage to the sphincter in the course of the 
delivery does not appear periodically but continuously 
without intervals, and tlie perineum is lacerated. Case 1 
is, therefore, definitely a case of idiopathic incontinentia 
recti. As to case 4, I do not believe that the prolapsus 
and the weak tonus of the sphincter are a consequence 
of the operation. I never saw weakness of the sphincter 
and loss of control of the bowels after operations, wliich 
did not damage the sphincter. Besides, such a damage 
to the sphincter and also to its nerve supply can cer- 
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lainly be excluded, since, othenvise, the patient would 
not have remained without disturbances for 15 vear= 
Prolapses of the mucous membrane I have sometime^ 
observed after Whitehead operations, but they appear 
much earlier, at the latest after 1-2 years. In the liter- 
ature the Whitehead method is often blamed for the 
fact that owing to the circular damages of the end= of 
the nerves, the closing capabilitj' of the sphincter mus- 
cles is incomplete during the first 12 days and some- 
times longer, occasionally even for ever, while other 
authors (for instance Dzialoszyn.ski) found continence 
in all cases after Whitehead. Anjway, an incontin- 
ence and eversion hajipening for the first time 15 years 
after the oiieration cannot be regarded any more” as a 
consequence of the ojieratioii. 

In my opinion, in those- cases of idiopathic incontin- 
ence, hemorrhoids, prolajise and incontinence have the 
same eriologj’; the tone of the muscular system and 
of the connective tissue throughout the anal region is 
weak. Whether the underlying cause is to be found 
in the tissue itself or within the nerve supply, I cannot 
decide. It is. however, remarkable that, in most cases, 
a case of carcinoma of the intestines is found in the 
family story. 

The paramount issue is, of course, to find a treat- 
ment to cure tliese patients who suffer very much from 
their disease. What I tried until now : electro-therapy, 
injections of strychnine, etc., remained without success. 
Injections of chinine-urea above the sphincter ani im- 
(iroved the prolapse and possibly in case 3 also the in- 
continence. Perhaps the only way for restoring con- 
tinence is the operation, described by Vreden (Arch. 
Surg., 18:841, 1929). The essential principle of Vre- 
den’s operation is to harness the two glutaeus maximus 
muscles by strings of fascia that pass around the anal 
canal in such a manner that, when the glutaei contract, 
these fasdal strings will be drawn taut. 

Another form of incontinence of the rectum, of which 
I have not found any mention in the literature, is the 
following; 


Case 5. Miss N. H., 24 years of age, chemical assistant 
in a laboratory. In the history of her family do not ap- 
pear special diseases, above all no nervous or psj'chic 
disturbances. She herself had scarlatina and measles as 
a child. She was a gifted pupa. -After puberty she suf- 
fered for years from constipation. For some years her 
digestion has been normal. She has, however, now always 
slight pains at the anus. Since more than a year she 
passes gases without being able to prevent it and d^sn 
even without her feeling it. She has great quantities of 
very had smelling gases. She is afraid, because of 
disease, of her work and of any company. For especiw’ 
often when she is not alone, she is surrounded from time 
to time by a cloud of bad smelling gases, which othere, 
of course, remark too. During the last three monto she 
was very depressed owdng to this condition, has had bo 
appetite and lost 5 pounds of weight At present she has 
taken a few weeks leave and recovers well because s e 
can avoid nearly aU company. . 

The patient has been examined and treated by severa 
doctors. Some have hinted at the fear of a grave dke^e 
being the cause of her troubles. Tl^weby her conchtion 
has become stUl worse. Status: restless, slightly depres 
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sive expression in the face. All reflexes are normal ex- 
cept the conjunctival and the gag reflex which could not 
he elicited. No disturbances of sensibility. The sphincter 
recti is well contracted. No changes can be found at the 
anus. A slight anitis can be seen in the sigmoidoscope, 
otherwise the mucous membrane is normal up to 25 cms. 
During almost each consultation the patient passes sev- 
eral times very bad smelling gases. All organs otherwise 
normal. All kinds of tlierapy tided were without success. 
Two years later tlie patient reports to me that she has 
been free from her disease since her wedding day a year 
ago. 

From the beginning I was of the opinion that, ac- 
cording to tlie impressions received from the patient, 
this was a psychogenic case. A symptom in favour of 
tin's diagnosis was the state of the sphincter, wliich was 
akcays well contracted and tiie way the incontinence 
occurred, i.e. it was worst, if and when the patient 
dreaded it most: at her work in the laboratory in the 
presence of chiefs and colleagues and in company of 
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others. No importance is to be attributed to the fact 
that it was only a partial incontinence, i.e. only regard- 
ing gases. Such partial incontinence occurs from time 
to time with all forms of incontinence of the rectum. 
My diagnosis was confirmed by tlie way the disease 
was cured. A great happy psychic event, the marriage 
of the patient suddenly ends the disease, after it had 
existed for about two years. In such cases, the best 
success might generally be obtained by psj-clio-tberapy. 

The forms of incontinence described above are, in 
my opinion, not as unusual as one might suppose from 
their not being mentioned in the literature. It ivoiild 
be welcomed if proctologists in the U. S. A. who dis- 
pose of a very great number of cases, would turn their 
attention to idiopathic and psychogenic incontinence and 
publish their ol3servations. It is to be hoped that they 
will then find a successful therapy. 

£ N C E S 

5. David, Vernon C.: Surgery of the Rectum and Anus in Lewis* 
Practice of Surgery. Vol. HI, Chap. 6. Hagerstown, Md., 1944, 
Borchard'Rocter; Chirurgic des Mastdarms und des Afters in Garre, 
Kuettner, Lexer, Handbuch der Praktischen Chirurgie. Abschn. 
XIIL Stuttgart 1929. 

7. Lockart-Mummery: Causes and Treatment of Rectal Incontinence. 
Lancet, 2:535, Sept. 1933. 


The Causes and Mechanisms of Abdominal Pain 

By 

PAUL JEFFREY SCHUTZ. M.D.* 

SCOTT FIELD, ILLINOIS 


'^HE PURPOSE of this paper is to discuss the causes 
and physiologic processes by which abdominal pain 
is produced, to summarize briefly tlie generally accepted 
principles which are of value, and to point out the im- 
portant controversial issues, the solution of which will 
eventually lend great assistance to our techniques of 
bedside diagnosis. Tlie mechanisms of abdominal pain 
are main- and varied. Following a short summary of 
the pertinent anatomy, an attempt ivill be made to 
classify the various etiologic factors of abdominal pain 
and to describe the salient manifestations of each. 

Ihe abdominal wall (skin, muscle and peritoneum) 
are supplied by the cerebrospinal nerves, sixth thoracic 
to first lumbar. These nerves also supply the root of the 
mesentery and the lesser omentum. Other abdominal 
structures receiving cerebrospinal innervation are ■ the 
diaphragm and its peritoneal covering, supplied by the 
third to fifth cervical and sixth to twelfth thoracic 
neri'cs, and the trigone of the urinary bladder which. 
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thougli not an abdominal organ, is included because of 
the pain it may give rise to in the abdomen. Abdominal 
structures innervated by sensory fibres traveling in 
autonomic nervous pathwaj's are, the major portion of 
the gastro-intestinal tract (from the middle third of the 
esophagus to the anus), visceral peritoneum, liver, pan- 
creas, spleen, gall iiladder, kidneys, ureters, and most 
of the body of the urinary bladder. It is important to 
note that these "visceral sensory” fibres follow the same 
paths in the central nervous system as do the “somatic 
sensory" fibres. Thus they differ onlj' in that they 
enter the central nervous system by way of the synipa- 
thetic nerves, ganglia, and gray rami, rather than "by the 
dorsal root ganglia. This similarity is important in view 
of the fact that tliese fibres, histologically similar, with 
identical central tracts, transmit the two different tvjies 
of abdominal pain associated with gastro-intestinal 
l>athology: that arising from the visceral, and that 
arising from the abdominal parietes. 

MECHANISMS PRODUCING ABDOMINAL 
PAIN 

. Pain Arising From the Gastro-intes- 

tmal Tract, Peritoneum. 

I. Tiite visceral pain — The existence of true vis- 
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ceral pain is now generally accejjted by all autliorities. 
As far as is known the only adequate stimulus for gut 
pain is distention, including that produced by edema. 
The uonnal bowel is insensitive to cutting, burning, 
crushing and touch (the renal pelvis and ureters are 
viscera which are sensitive to mechanical stimulus ~ 
touch which has led Morley to postulate cerebro- 
spinal innervation to these organs). The stipulation that 
the bowel must be normal is made in view of the con- 
troversy over the source of pain arising from the jiejjtic 
ulcer. Wolf and Wolff (1) have shown that with 
inflammation and edema, minor stimuli applied to the 
gastric mucosa cause pain. Palmer (2) maintains 
that the inflammatory reaction in the ulcer area lowers 
the ])ain threshold of nen'es surrounding the ulcer so 
that chemical (HCl) or mechanical (touch, pressure, 
peristalsis) stimuli become adequate to cause pain. 
Jones (3) on the other hand, feels that the intramural 
edema in the ulcer wall produces enough increased pres- 
sure on nerve endings, and increased muscle tone, to 
duplicate the usual adequate stimulus, ijowel distention. 
!Morley (4) points out that, while the .stomach arises in 
the midline, and is bilaterally innervated, ulcer pain 
may well he a localized, unilateral pain. From this he 
reasons that all painful ulcers evoke sensation by pro- 
ducing a localized irritation to the overlying parietal 
• peritoneum. The improbability of such a mechani.sm 
being effective in all cases is obvious. 

Meyer and his associates (.3) lielieve that there are 
two factors in ulcer pain, one of which usually pre- 
dominates in any given patient. Hydrochloric acid, the 
first factor, is definitely responsible in roughly half 
of the cases he analyzes. In these cases the pain is due 
to the irritating effect of the acid on the associated an- 
tral gastritis. The pain in the other cases is due to the 
other factor, gastric hunger contractions and motility, 
which deplete the vascular bed of the ulcer area, pro- 
ducing asphy.\ia, edema and pain. About all that can 
be said inconclusion is that the consensus of opinion 
favors the idea of ulcer pain being viscerogenic. 

Irrespective of these arguments, the criteria of pain 
arising from the bowel are fairly clear cut. Such pain 
is trqjicalh' deep seated and central, although poorly 
localized. If there is no paralysis of the iKUvel, the pain 
waxes and wanes with the peristaltic rushes of the gut, 
producing characteristic “cramps” which may cause 
the patient to writhe or double uj>, to press upon the 
abdomen in an attempt to relieve the discomfort. 

II. Visceral referred pain — True visceral pain is not 
referred to the abdominal wall, and therefore is neces- 
sarily unassociated with superficial or deep tenderness, 
or muscular rigidity. It is localized only in this sense; 
that pain from the stomach and duodenum is epigastric, 
pain from the jejunum and ileum is periumbilical, while 
colon pain is generalh’ appreciated as being hypo- 
gastric (6), These localizations are not always useful 
because the pathology may involve several bowel seg- 
ments having different areas of pain referral, as in the 
gastroenteritides. 


- Lastly, visceral jiain arising irom the bowel does not 
radiate. Visceral pain arising from the heart or urinan- 
tract dees radiate, and hence the presence of pain ra- 
diation should raise serious question as to whether the 
pain being studied is actually arising from the gut. ■ 

The one possible e.\-ception is the pain of biliarv tract 
disease which frequently radiates to the right infra- 
scapular area. It has been shown by several investigat- 
ors (7-9) that by sectioning only the right sjilanchnic 
ner\-e, the ]jain of gall bladder and biliarj' duct dis- 
tention can be eliminated, even though the' intercostal 
nerves to this region (D7 to DIO) are intact. Davis 
and Pollock (7) jioint out in this connection tliat, "al- 
though it may be demonstrated that the afferent painful 
impulses from the viscera are carried along with the 
.autonomic nervous system, we have no proof that the 
iminilses are actually carried over autonomic neurons" 
(that is, they may lx: carried by regular sensorv neu- 
rons, similar to those in the periphery, traveling in the 
autonomic nervous system). 

Still others (4, 10, 11) are convinced that this ra- 
diation is a somatic sensory effect, being constantly as- 
sociated (in their opinion) with other signs of peri- 
toneal irritation, as described below. The pain radiation 
is not seen, according to Morley, In a patient’s first 
attack of biliary colic (before there is a pericholecystitis, 
which irritates the iieritoiieum), u'hen the true visceral, 
boring, eiiigastric pain comes and goes in synchronous 
harmony with the hypcristalsis of the distended bile 
ducts, judovich and Bates (12) feel that gall bladder 
pain radiation is of autonomic origin, and differentiate 
this and other viscerogenic referred pain (as from 
ureter or uterus) from somatic referred pain by the 
fact that spontaneous visceral referred pain is not as- 
sociated u-ith segmental skin tenderne.ss, while somatic 
referred pain sets up areas of skin hvperalgesia. 
Whether or not this distinction can be verified, these 
writers have made an important contribution with re- 
gard to the subject of cutaneous hyperalgesia of the 
abdomen, by showing that this is a phenomenon which 
can be aboh’slied by local skin anesthesia, and that the 
remaining deejicr pain in the abdomen, due to ])eritonraI 
irritation, is not affected at all by cutaneous anesthesia. 
No conclusions can be drawn now as to whether gall 
bladder pain radiation is of visceral or of somatic ori- 
gin. .^nd lest we become too firmly enamored of either 
theorv, it is pointed out that some workers (15) have 
been able to produce typical gall bladder colic by me- 
chanicallv dilating the duodenum as well as the gall 
bladder, 'or the bile ducts. They suggest that pressure 
hv an inflamed, swollen gall bladder on the duodenum 
mav be the cause of the pain. .Mvarez (11) points out 
that gall bladder colic may occur, “without gall stones, 
without a gall bladder, and without most of the com- 
mon duct.” Alvarez is, however, drawn to the conclu- 
sion that the radiation of gall bladder pain to the ng t 
back is due to irritation of the posterior parietal pen- 
toneum. 

III. True soinalie or parietal pain, associated with 
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bowel diseases, arises from secondary involvement of 
the peritoneum covering the anterior alidominal wall and 
diaj)hragmatic dome, and less cominonly from the root 
of llie mesenterr- and lesser omentum. A certain ele- 
ment of somatic pain may be associated with visceral 
pain without peritoneal involvement, due to traction on 
the root of the mesentery liy hyperactive, distended, or 
kinked loops of bowel. Such pain is poorly localized 
and of limited diagnostic value. 

Somatic peritoneal pain is characteristically sharp, 
well localized and stabbing in quality. Once the focus 
of irritation is established on the peritoneum this pain 
is constant, and the patients tend to lie very still, rather 
than move about. Of prime importance, those portions 
of peritoneum which are innervated by nerves also sup- 
plying the skin and muscle of the anterior abdominal 
wall (this includes a part of the diaphragmatic peri- 
toneum and excludes entirely the pelvic jicritoneum) 
give rise to the phenomena of muscle rigidity, deep ten- 
derness, and, inconstantly’, to cutaneous hyperalgesia. 
These effects, which have lieen labeled as direct and re- 
ferred sensation by different men, will now be con- 
sidered. in connection with the theory that peritoneal 
pain is directly perceived as coming from the deeper 
layers of the abdominal wall. 

According to Capj)s (16) the pain and tenderness 
arising from the anterior jiarietal peritoneum is directly 
perceived, whereas Morley (4) feels that it is referred 
quite accurately to the skin of the anterior lx)dy wall ov- 
erlying the diseased area of serosa. It seems reasonable 
to believe that both of these theories are in part correct, 
perhaps supplementary. That is, painful stiinulaliou of 
ihc peritoneum is directly perceived, and also (jives rise 
to certain reflex phenomena. Let us make this analogy. 
Any given segment of skin and peritoneum, arising 
irony a given body segment, are supplied by nerves 
which are anatomically and physiologically identical, 
Tims there is no reason to believe that the peritoneum 
cannot give rise to the same phenomena as the skin. 
Ergo, a touch upon the skin is directly perceived and 
accurately localized. Capps has shown that the same 
holds true for stimuli applied to the anterior parietal 
peritoneum. Trauma to the skin causes superficial ten- 
derness, accurately localized in the skin, and peritoneal 
irritation gives rise to a deeper tenderness which, al- 
thongh.occasionally misinterpreted as skin pain (cu- 
taneous hy’peralgesia) is usually appreciated as arising 
internally. A light stroke across the abdominal skin 
evokes reflex contraction of the abdominal musculature, 
Ihc superficial abdominal reflex, which is protective in 
nature. In a similar fashion, irritation of the peri- 
toneum produces an area of localized reflex muscle 
spasm. Indeed, the comparisons are so striking, that 
the writer would like to suggest that the muscle spasms 
associated with peritoneal irritation be designated the 
deep abdoniinnl reflex, in order to further accentuate 
the similarities between skin and peritoneal sensation. 

The only dissenting voices, other than Alorley’s, 
raised against the concept of the direct perception of 


peritoneal pain, are those of Weiss and Davis (20), 
who also feel that such pain is perceived in the skin, and 
can be abolished by locally anesthetizing the skin. They 
go so far as to say, “visceral pain may be completely 
blocked if the corresponding painful skin impulses are 
blocked." They leave no doubt that they are referring 
to peritoneal pain by emphasizing that in patients suf- 
fering from “distinctly localised (italics are this au- 
thor’s) severe visceral pain” infiltration with novocain 
of the corresponding skin segments causes prompt re- 
lief of pain. They go on to say, “Paravertebral block 
gives identical results with local skin infiltration.” 

That is true only for cutaneous hyperalgesias, which 
these authors are confusing with peritoneal pain. 
Paravertebral block of posterior ganglia will eliminate 
pain from any and all sources in a given segment, in- 
cluding skin and peritoneum, because the entire nerve 
trunk is anesthetized. One may do a laparotomy under 
extensive paravertebral block. Cutaneous anesthesia, 
however, blocks only the cutaneous branches of a spinal 
nerve, and consequently eliminates only impulses from 
the skin. Hence the results obtained from these two 
types of anesthesia are not analogous. 

It seems obvious that cutaneous anesthesia will ter- 
minate cutaneous hyperalgesia by numbing the sense 
organs in the skin. This anesthesia, however, in no way 
affects the sensory end organs of the peritoneum. This 
is borne out by recent work (13, 21) which demon- 
strated that cutaneous anesthesia does not aitolish pain 
from areas of peritoneal irritation as seen in cholecys- 
titis. So we may return to our original argument ; that 
pain of peritoneal origin is directly perceived as is pain 
from the skin, and stimulation of either stnicture gives 
rise to reflex muscular contraction (v.s.). Anesthetizing 
either organ does not eliminate painful stimuli from 
tlie other. 

Deep tenderness is not, in all probability, a referred 
phenomenon, but a direct sensation from the inflamed 
peritoneum. Lewis (17) thinks that the pain is directly 
perceived but suggests that it might be due to the reflex 
muscle spasm producing enough local tissue anoxia to 
cause direct tenderness in the muscle, a process exactly 
analogous to the intermittent claudication of Buerger’s 
Disease. If this is true, a deep tenderness would occur 
uniformly over areas of muscle spasm, which are seg- 
mental and be mistaken for a reflex effect. Deep ten- 
derness is usually well localized over the inflamed area 
of peritoneum. 

Both Capps and Morley agree that referred pain fol- 
lows the skin areas of spinal segmentation, but Morley 
goes further to state that such referred pain (as he 
believes peritoneal deep tenderness to be) is, in the case 
of the peritoneum, accurately localized. This is para- 
doxical. Any pain which has radiated over an entire 
spinal segment could hardly be accurately localized. 
Capps does not fall into this error but uses the term 
referred pain correctly, as in the case of the dome of 
the diaphragm, where pain sensation is actually referred 
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to the homologous skin segment of the spinal nerve in- 
volved. 

We come now to the interesting phenomenon of cu- 
taneous hyperalgesia. Recent contributions to the liter- 
ature have helped clarify .some of tlic confusion con- 
cerning the nature of this manifestation. 

Cutaneous hyperalgesia refers to an increased sensi-- 
tivity of a skin area to painful stimuli. Such increased 
skin sensitiwty is entirely distinct from the deej> ten- 
dernes.s associated with peritoneal irritation (13, 16). 
It is usually associated with spontaneous skin pain in the 
same area, and it is this duo of symptoms which has 
been termed segmental neuralgia (14). When spon- 
taneous segmental skin pain appears alone, the prob- 
ability is that it is a true visceral referred pain (12). 
When the segmental pain and hyperalgesia occur to- 
gether, there are two {lossihle sources. 

'I'he first source is irritation of a nerve root and/or a 
nerve trunk. Segmental neuralgia on this basis may 
thus occur as an acute toxic radiculitis following upper 
respiratory disease, or heqies zoster, or it may occur 
as a manifestation of chronic pressure on the nerve 
roots and trunks due to poor body posture, lordosis, 
scoliosis, trauma, or neoplasm. The fact that the cor- 
rection of the aliove-mcntioned precipitating factor.s, or 
block of the involved nerves, will abolish tlie segmental 
pain and hyperalgesia, establishes the validity of this 
mechanism. 

A second cause of segmental neuralgia is causalgia. 
Just how the two are related is still largely a matter of 
conjecture, but some recent investigations have been 
suggestive (18, 23-25). Following nerve injur}-, as by 
crushing, changes occur in electrical polarity in the dam- 
aged nerve fibres which produce spontaneous impulses 
traveling to the periphery and also centrally. The latter 
are recognized as pain. Simple stimuli acting on the 
skin area innervated by the damaged nerve, produce 
exaggerated pain response, because they result in in- 
creased discharge of impulses at the point of injury. 
This much of the causalgic syndrome is exactly anal- 
ogous to the segmental neuralgia caused by irritation 
of nen-e roots or trunks. 

The phenomenon of phantom limb is merely a mani- 
festation of causalgia following amputation, and has 
the same mechanism of origin as causalgia following in- 
jury. The patient complains that he can still feel the 
missing e.xtremity, especially the hand or foot. The 
sensation may in time become maddeningly painful, and 
these people may be mislabeled as psycboneurotics. This 
condition is usually associatd with a neuroma of the end 
of one of the main nerve trunks severed by the ampu- 
tation. This neuroma consists of the bare proliferating 
ends of the axons and masses of Schwann cells em- 
bedded in scar tissue. White discusses the problem 
of pain after amputation, and states that the bare, 
unmyelinated nerve endings in the neuroma tend to re- 
spond in an exaggerated manner when effectively stim- 
ulated, being more sensitive than normal. Also, the 
contracture of scar tissue in the neuroma produces 


VotUiiE J3 
Kwfijfx ^ 

amxemic anoxia in this area, and anoxic nerve fibres 
likewise tend to give off repetitive impulses. He quotes 
other sources supporting this view (49, 50). Like 
cauralgia, phantom limb pain responds early to procaine 
block of the neuroma, later to s)-mpafhetic block of 
s3-mi)athectomy when the level of self-perpetuating 
stimuli has ari.sen to the second sensory neuron (i.e. in 
the spinal cord), and eventually only to ablation of the 
sensoiy area of the cerebral cortex. 

In addition to the segmental neuralgia, there are the 
olijective skin changes of redness and increased tem- 
perature. De Takats e.vplains all the phenomena of the 
causalgic .state as follows : Antidromic impulses along 
sensory fibres, from the site of the nen-e injury, pro- 
duce capillary vasodilatation, which is evidenced by in- 
creased warmth and redness of the .skin. Centrfjietal 
impulses from the same site e.xcite the sympathetic 
nervous elements in the same cord segment, with re- 
sultant “tonic” discharge of the sympathetic neurons. 
The combination of arteriolar constriction caused hy 
sympathetic excitation, and capillary dilatation caused 
by antidromic stimuli, produces a capillary hyperten- 
sion. local sta.sis and tissue damage, and the release of 
an “H” substance (IS, 19, 23) (metaliolites, hista- 
mine, acetykhoiine?) which produces the burning pain. 
Warmth, redness, and burning pain constitute causalgia. 

Assuredly the theory presented is as yet lacking ade- 
quate confirmation. De Takats himself says, “All that 
can be said with assurance is that the causalgic type of 
vasodilatation is different from the one produced by 
heat, vasodilators, or sympathetic block. It combines 
an increased pulse volume with an increased peripheral 
resistance, and sympathetic block abolishes this inco- 
ordination of vasomotor impulses'* (25). The available 
clinical data tend to favor this hypothesis. Cutaneous 
local anesthesia w-ill affect cure in earh- causalgia hy 
blocking afferent impulses from the skin, which act as 
part of the trigger mechanism. Infiltrating the skin or 
tlie nerve trunk between the injury and periphery-, or 
paravertebral block, are equally- effective, because these 
measures prevent antidromic impulses from reaching 
the skin, and show-ers of ascending impulses from en- 
tering the cord where they ivould excite the s,vmpathetic 
nen-ous s}-stem. Local nerve blocks are not ettectue in 
advanced causalgia. where the sympathetic e-xcitatiou 
has already become established and self-perpetuating. 
Advanced causalgia cannot be affected by paravertebral 
block, but can be, and is, affected by sympathetic block 
or sympathectomy. These latter measures do not break- 
up the ridous circle of stimuli ivhich produce f le 
causalgic state, but are thought to be effective by re- 
lieving the arteriolar constricUon. improving the cirra- 
lation, and consequently washing awaj- the irritating 
“H’’ substance more efficiently. 

mat then, of cutaneous hyperalgesia of tire abdo- 
men, associated with abdominal pain.-- It seems r^son 
able to think that cutaneous hyperalgesia is a mild form 
of causalgia, an early, reversible stage as it were, wdiere 
the predisposing factors (peritoneal irritation), an e 
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jirecipitating factors (continuous discharge of stimuli 
from the focus of irritation), are present, but the con- 
tinuative factors (chronicity of irritating stimuli, dam- 
age to the nerve, etc.) are not present. Just how the 
two syndromes are related is not clear. With cutaneous 
hyperalgesia, there is no accompanying redness and 
warmth of the skin, no edema or glossiness so character- 
istic of causalgia. Does this indicate an absence of anti- 
dromic impulses, which have a known abilit}' to pro- 
fluce redness, warmth, edema, and even vesiculation, 
in the skin ? Possibly, it does. I f so, the main responsi- 
hilit}' for cutaneous hyperalgesia may rest upon a re- 
fle.x arc in which the sensory nerve fibre from the peri- 
toneum is the afferent limb and the sympathetic nervous 
system is the efferent limb. 

The existence of such a reflex arc capable of produc- 
ing cutaneous hyperalgesia has already been definitely 
esfaljlished by Davis and Pollock (7). They have con- 
clusively shown that the shoulder pain produced by 
stimulating the central area of the diaphragmatic peri- 
toneum (essentially an hyperalgesia) can only be 
stopped by cutting the 8th cervical, 1st, 2nd, 3rd and 4th 
thoracic anterior nerve roots, or by extirpating both 
cen’ical .symjiathetic chains. Consequenth- they con- 
clued that, “Painful impulses from the diaphragm tra- 
vel over the phrenic nerves into the spinal cord . . . 
and descend, probably Iw short pathways, to the level 
of the second thoracic segment. At that level a synapse 
with the cells of the anterolateral column occurs, and 
the imjnilses pass out through the cendcal eighth, and 
thoracic, first, second, third, and fourth anterior roots 
to the cervical sympathetic chain. Over efferent fibres 
the impulses are carried to the skin and other structures 
. . . Some physiologic jirocess then occurs, the nature of 
which is unknown. From the periphery, the impulses 
then travel over ordinar.v spinal sensory nen-es into the 
spinal cord ... to the cortex, where hyperalgesia in the 
shoulder area is appreciated.” 

One recent investigation further demonstrates the 
close relationship of the somatic sensory and sympa- 
thetic nervous responses. Findlei" and Patzer (22) have 
shown that blocking the appropriate sympathetic ganglia 
will completely relieve the pain of herpes zoster. Here 
is an inflammatory process of the somatic sensory dor- 
sal root ganglia, which produces sufficient antidromic 
stimulation to cause hyperalgesia, redness and vesicula- 
tion in the periphery. And the pain is promptly' re- 
lieved by sympalhclic block! Findley and Patzer feel 
that vasospasm is the important factor in producing 
pain. “. . . the cells in the corresponding intermedio- 
lateral cel! column are receiving an excessive number 
of normally directed impulses from the irritated gang- 
lion, a circumstance which results in increased sympa- 
thetic vasoconstrictor tone and segmental artiolar spasm 
. . . one must assume that the post injection hyperemia, 
however, transient, relieves pain by dilution of retained 
metabolites ...” 

From this mass of evidence, certain conclusions are 
drawn. There is a subtle, intimate relationship between 


the somatic sensory nervous system, and the sj'mpathetic 
division of the autonomic nervous sj'stem. When stimuli 
arise in the somatic sensory nervous system at an ab- 
normally rapid rate, the corresponding segment of the 
sympathetic system are reflexly excited, and certain 
jihenomena appear peripherally in the homologous seg- 
ments which are the product of both acting factors. The 
milder manifestations are spontaneous skin pain and 
hyperalgesia. The more severe ones are redness, heat, 
edema, and vesiculation. The various etiologic factors 
producing the initial increase in stimuli in the sensory 
limb of the reflex differ only quantitatively, not quali- 
tatively, as far as their end results are concerned. Peri- 
toneal irritation (peritonitis), herpes zoster, nerve in- 
jtiyv, and abnormal pressure of nerve root or trunk, are 
some of the conditions which may initiate this reflex. 

IV. Diaphragmatic pain, a variant of true somatic 
pain. Fortunately, the direct and referred elements of 
jiain which can be differentiated only with difficulty, 
are more readily distinguishable in the study of pain 
sensation arising from the diaphragmatic peritoneum. 
Here, the direct, accurately localized perception of pain 
has been lost, and only the referred elements of sensa- 
tion, segmental rigidity, hyperalgesia, and skin pain 
remain. 

Stimulating the entire diajihragmatic dome with the 
exception of the peripheral three inches consistently pro- 
duces a pain along the upper border of the trapezius 
(a point of maximum tenderness, surrounded by a zone 
of cutaneous hyperalgesia), but no pain is experienced 
as arising in the diaphragm itself. Stimulating the peri- 
phery of the diaphragm produces a poorly localized pain 
over the lower thorax posteriorly (again no pain per- 
ceh'ed as arising from the diaphragm), spreading over 
the flank to the lateral and anterior aspects of both 
thorax and abdomen. IMaximal tenderness is usually 
located over the costal margin. This is recognized as 
referred pain l)ecause it is poorly localized, is associated 
with both cutaneous Jiyperalgesia and muscle rigidity 
(of the diaphragm, lower intercostal and upper abdom- 
inal muscles ) , and is segmentally distributed on the an- 
terior abdominal wall. It is the possibility of this re- 
ferred pain occurring in association with diaphragmatic 
pleurisy as well as with peritonitis, that has led to the 
aphorism, “The differential diagnosis of the acute ab- 
domen must include lower lobe pneumonia.” 

The dome of the diaphragm is innervated by the 
phrenic (3rd to Sth cervicals) nerve, not by the inter- 
costal (6th to 12th thoracic) nerves, which jointly in- 
nervate the peripheral three inches of diaphragm as well 
as the anterior parietal peritoneum. One may ask, in 
the light of what has been hypothecated for the locali- 
zation of pain from the anterior parietal peritoneum, 
why pain from the diaphragmatic dome is not appre- 
ciated as arising from the diaphragm, if it has the same 
type of innervation as the anterior abdominal wall? 
Several factors are involved. 

lo begin ■with, the muscle mass of the diaphragm 
which originated in the fourth cervical somite, has mi- 
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grated to become a deeply buried organ, noi\’ subject to 
mechanical stimuli of only lethal intensit}'. Thus the 
fiiaphragmatic peritoneum is more closely related func- 
tionally to the visceral, than to the parietal jieritoneum, 
in that it is more subject to inflammatory than to me- 
chanical trauma, and accurate localization of stimuli no 
longer serves any useful purpose. All that is necessary 
is a mechanism for preventing the spread of infection, 
and this is accomplished by the reflex muscle spasm of 
the diai)hragm and upper abdominal musculature, which 
the diaphragmatic peritoneum is still capable of initiat- 
ing. 

One might thus postulate that the pathways of direct 
pain sensation from tiie diaphragmatic peritoneum have 
undergone a phylogenetic atrophy of disuse, losing their 
cortical representation. This is the conclusion reached 
1)3' Capp.s, and which itforiey might accept, since he 
proposes a similar mechanism to explain the loss of 
visceral pain in the lung, where the cough reflex has 
superseded pain as the main protective mechanism. 
Whether or not one accepts the validity of this teleo- 
logic e.xplanation. the fact remaiijs, that j)ain impulses 
coming up the phrenic nerve are i/ot transmitted directly 
to the brain, hut are rerouted dmvn the cord and into the 
cervical sympathetic cliain, from whence they reach the 
brain only secondarily, from a site in the skin area of 
the fourth cervical segment (7). 

The limited area to which referred sensation from 
the central diaphragm is confined fusually along the 
ridge of the neck produced by the superior liprdcr of 
the trapezius), may be explained in this wise. Whereas 
each segment of peritoneum and an area of overlying 
skin of approximately the same size, are innervated by 
a separate nerve, the entire muscle mass of the dia- 
phragm, derived from a .single myotorne which has 
grown, expanded, and migrated a great distance from 
its homologous dermatone (which has itself greatly de- 
creased in relative area in the course of evolution), this 
entire muscle mass is innervated I)}' a single nerve. The 
cutaneous area supplied by this nerve is so small, and 
so distant from the muscle and its serosal coverings, 
that the referred elements of sensation are of necessity 
distant from the source of stimulation, and confined to 
a small area. The brain may have forgotten the emliryo- 
logic relationships of myotome and dermatome, hut the 
nerves which supply these structures have not. 

The periphery of the diaphragm differs in being in- 
nervated 1)3' the lower six intercostal nerves. Embrs'o- 
logicalh-, this portion of the diaphragm is derived from 
the abdominal wall (the primitive somatopleure), being 
spilt awa 3 ’ from it, as it were, and incoqiorated into the 
downward-migrating fourth cervical mvotome, b 3 ’ the 
edge of the growing lung mass. Thus one would e.x- 
pect this peritoneal area to respond more like the an- 
terior parietal peritoneum than like the area innervated 
b 3 ' the phrenic nerve. This is not the case. iMechanicai 
stimulation of this area produces no accurately localized 
sensation, but only a referred pain, segmentally dis- 


tributed over the thoracic and abdominal wall, with 
cutaneous hyi)eralgesia and muscle .spasm (of the dia- 
phragm and the lower intercostals and upper abdominal 
muscle-s). It is ajiparent that the peripheral diaphragm 
gives rise to the .same t 3 -pe of pain sensation as the 
central portion, and although there is no experimental 
evidence as yet to confirm the surmise, it seems reason- 
able to assume that the mecbani.sm of pain transmission 
is jirobably identical in ]x>th cases. 

A’oiv 3ve are faced by an apparent paradox in the 
function of the lower si.x intercostal nerves, some sen- 
sorv' fibres of which give rise to both direct pain per- 
ception and the usual referred phenomena (those sup- 
plying the anterior parietal peritoneum), and others 
whicli give rise to oiilv the referred manifestations 
(those supplying the peripheral diaphragmatic peri- 
(oneum). This may not be as paradoxical as it seems. 
Since a single nerve can carr\' all modalities of sen.sa- 
lion, the idea of a nerve carr\'ing subtv-pes of a given 
modality is not too radical. The explanation lies within 
the realm of physiology, and is proliably concerned ivith 
changes which have occurred in the central nervous sys- 
tem "receiring terminals’’ for pain from varioiLS areas. 
As 3vas .suggested lie fore, the entire diaphragmatic peri- 
toneum has hrohahly lost its pain representation in the 
somesthetie area of the cerebral cortex, and consequently 
the cortex registers only the liyperalge,sia of the 
homologous .«kin somites, which is mediated by the 
S 3 'mpathetic nervous system. The reflex rigidity of the 
lower intercostal and upper abdominal musculature fol- 
lowing stimulation of the periplieral diaphragm also lias 
a sound anatomic basis. Both of these muscle masses, 
thoraco-abdomiual wall and peripheral diaphragm, or- 
iginate from the same myotomes, and their nen'e fibres 
sviiapse with skin neurons in identical segments of the 
cord. Thus no matter which “limiting membrane” of 
the abdominal wall is stimulated, skin or peritoneum, 
the muscles of the sixth to twelfth thoraco-abdominal 
segments will respond with reflex spasm, whether the 
muscle has remained in the abdominal wall proper, or 
has migrated to the periphery of the diaphragm. Clin- 
ically wc see this in diaphragmatic pleurisy, and suh- 
diapliragniatic abscess, where both the diaphragm and 
upper abdominal wall, as ivell as the Imver intercostals, 
are rigidly splinted. 

In conclusion, the fundamental similarity liehYcen 
pain from the diaphragm and from the abdominal va 
should be pointed out. T/icy differ only in the loss of 
direct fain ferccflion frotn the diaphragm. Irritation 
of both areas of peritoneum produces the same reflex 
phenomena and, in the case of hyperalgesia, it is eien 
possible to demonstrate an anatomic, as well as a theo- 
retic proof of the part jilayed by tlie symipatbetic ner- 
vous system. 

With the above principles in mind, one can rcadih 
interpret the majority of common pain syndromes as 
sociated tvith towel disease; the primary colicky, pen- 
umbilical pain of appendicitis due to inflammatory is- 
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tentioD and hyperperistalsis, and the secondarj' con- 
stant, sharp, localized pain associated with tenderness 
and rigidity due to local peritonitis; the hypogastric 
cramps of obstructed rectosigmoid carcinoma; the epi- 
gastric colic seen with duodenal spasm or stricture in 
peptic ulcer; the primary epigastric distress of biliary 
colic, due to hypcrperistalsis or distension of the biliary 
tract, the secondary subcostal pain and radiation due to 
peritonitis, etc. 

B- Abdominal Pain Arising From the Urinary Tract. 

With reference to the urinary tract few definite state- 
ments can be made, since the routes of transmission of 
stimuli, be they cerebrospinal or autonomic, are not 
known. Campbell’s recent paper (46) adequately sum- 
marizes the various urologic conditions which cause 
abdominal pain in children. Many of these causes are 
valid for adults also. “The chief potential causes of 
urologic abdominal pain are the obstructive lesions of 
the urinary tract; . . . hydronephrosis, ureteral stricture, 
ureteral obstruction by aberrant vascular compression, 
and obstructions at the bladder outlet or in the deep 
urethra are of highest incidence.” 

'I'he following generalizations may be made with re- 
gard to the distribution of urologic pain. Kidney pain 
may be felt in front of the loin, just below and external 
to the junction of the linea semicircularis and the costal 
margin, as well as posteriorly in the angle between the 
twelfth ril) and the outer border of the erector spinae 
muscles. The pain of renal colic begins in the above 
described area and may radiate to the inguinal canal and 
the testis or labia. The bladder may give rise to a true 
visceral pain, due to distention which is felt in the mid- 
line suprapubic region. Bladder stones, turnons, and in- 
flammation may produce a true somatic pain by stimu- 
lating the trigone, which is sharp, well localized, and 
radiates characteristically to the tip of the penis or 
clitoris. The testes, which originated embryologically 
in dose association with the kidney (mesonephros), 
give rise to a dull sickening pain which radiates in the 
reverse direction to kidney pain, sometimes rising as 
high as the lumbar area, where renal pain begins. 

C. Abdominal Pain Arising from the Solid Organs 
of the Abdomen. 

The capsules of the liver, spleen, and kidneys un- 
doubtedly contain sensory fibres ; these resjiond to dis- 
tention of the organ, by passive congestion or inflam- 
mation, as is clinically manifested bj' tenderness. There 
is little, if any, spontaneous pain. Heaviness or drag- 
ging sensations are. probably due to pulling on the 
mesenteries. 

ORGANIC DISEASE OTHER THAN IN THE 
ABDOMEN. PRODUCING ABDOMINAL PAIN 

A. Acute hifcctioiis. In acute infectious diseases, 
especially during childhood, abdominal pain is often one 
of the initial symptoms. It is seen with the acute 
exanthemata, upper respiratory infections, meningitis. 


poliofnj’elitis, influenza, and other infections. Its basis 
is probably either an associated autonomic imbalance or 
a mesenteric lymphadenitis which often accompanies 
acute infection in children (48). 

B. Neurogenic Disorder-’:. 

I. Central ncrootts system syphilis. The severe ab- 
dominal pain of neurogenic origin, associated with per- 
nicious nausea and vomiting, is classical!}' illustrated 
in the tabetic gastric crisis. The mechanism of this dis- 
turbance is uncertain, but it has been attributed to vagal 
storms in some cases, and to sympathetic dysrhytlimia 
in others. It is interesting to note that tabes can disrupt 
nervous pathways so as to produce a visceral analgesia 
which “is capable of masking serious abdominal aflfec- 
tions. owing to the absence of both pain and rigidity” 
(26). 

II. Other causes. Abdominal pain may accompany 
many types of brain disease; tumors, and other ex- 
panding or invading lesions, convulsive states (the 
epigastric aura), migraine associated with cerebral vaso- 
spasm, encepbalitis, and experimental conditions (27). 
Cushing (28) has shown that pituitary extract injected 
into the cereiiral ventricles will produce hypermotility 
of the stomach, pylorospasm, and reverse peristalsis. 
Other workers (29) have produced local bowel spasm 
by stimulating the cerebral cortex. 

Wechsler concludes that the source of neurogenic ab- 
dominal pain is the cerebral corte.x, probably the pre- 
motor area of the frontal lobe. He adds that the hypo- 
thalamus and possibly the vagal nuclei may also be 
responsible for abdominal pain, and that they may be 
the mediators of the cortical response. 

Confirmatory evidence is found in the work of Watts 
and Fulton (30), who produced intussusception in mon- 
keys by creating lesions in the premotor corte.x or in the 
liypothalamus. The telescoping of the bowel was pre- 
ceded by hypermotility. 

The cerebral cortex may contribute to the diagnostic 
difficulties in some cases of abdominal pain actuall}' due 
to gastrointestinal disease, by inducing areas of muscle 
spasticity which are only secondary protective reflexes, 
but which surround and obscure an area of primary re- 
flex muscle spasm, overlying a focus of peritoneal ir- 
ritation. It has been shown that the judicious use of 
intravenous morphine will eliminate pain and this sec- 
ondary spasm of cortical origin, leaving only the pri- 
mary, spinal reflex spasm. Thus localization of the le- 
sion, and accurate diagnosis is facilitated (32, 33). 

C. Cardiac Disease. 

True cardiac pain is apparently due to anoxia, the 
local coronary vessel spasm secondarily induced, and 
the accumulation of metabolites in the infarcted area. 
This pain is heightened by the reflexly increased tonus 
of the intercostal musculature (44), which produces 
the characteristic sensation of constriction of the chest. 
This occurs by way of the intercostal nerves which also 
supply the anterior abdominal wall, and may be so 
marked as to cause splinting to the epigastric muscula- 
ture, and abdominal pain. 
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METABOLIC DISTURBANCE PRODUCING 
ABDOMINAL PAIN 

A. Acidosis. The association of abdominal pain with 
acidosis is not uncommon in diabetes. That the pain 
is not cine to the acidosis ])er se, is shown by t!ie fact 
that it disa])pears when intravenous saline is adminis- 
tered, even though the acidosis is still uncontrolled (34), 
Walker thinks that the n)echani.sm is similar to that j>ro- 
ducing heat cramjis and the so-called gastric tetany of 
pyloric stenosis ; that is, due to the exce.ssive loss of salt 
from the extracellular tissues. In the case of diabetic 
acidosis, the .salt loss is due to the polyuria and, later 
to the onset of vomiting. In the re.sulting state of 
hvpochloremia, the exerci.sing of the muscles of the 
abdomen and of respiration (Kussmaul breathing) pro- 
duces local changes in the muscles (areas of spasm?) 
which cause them to give rise to pain. That pain may 
be produced in any muscle violently e.vercised in this 
unphysiologic state is evidenced by the diffuse muscle 
cram])s seen in heat cramps. 

B. Hyf’Offlycojiia. Both acute and chronic depres- 
sions of the blood glucose level will produce gastrointes- 
tinal .symi)tonis, including abdominal jiain. This in- 
teresting manifestation is discussed in detail by Sand- 
ler (39), who pre.sents a series of cases in which ab- 
dominal pain was the major .synii)tom. and chronic 
Iiypoglycemia the only evidence of disturbed jibysiology. 

Ordinary hunger sensation is a direct function of the 
hypoglycemia which gradually follows alimentary hy- 
perglycemia. I'he low blood sugar level acting on the 
brain stem produces increasingly powerful hunger con- 
tractions by \vay of the vagus uer\-e.s. .Should the blood 
sugar continue to fall to c\'cn lower levels, as under 
conditions of starvation, the sens.ation of hunger is 
diminished or lost. This ])hysiologic mechanism has 
been dujjlicated by exj)erimcntal injections of insulin. 

Recent investigation (36-39) has ut7Co\ ered a group 
of patients whose ijrimary jjathology is a disturbance of 
carbohydrate metabolism manifesting itself through 
chronic hypoglycemia and increased glucose tolerance. 
These people may display abdominal pain, either gen- 
eralized, or localized in the epigastrium, upper right 
quadrant (with radiation to the right back), both lower 
quadrants, or the center. "Apparently in a given patient, 
the hypoglycemia has a tendency to stimulate the same 
group of neurons in the vagal nucleus, and the particu- 
lar segment of the gastrointestinal tract (including the 
biliarj’ tract) innervated by these neurons, undergoes 
strong contraction, which may go on to tetany' (39). 

A probable mechanism of this metabolic disturbance 
has been suggested by the work of Soskin (41). He 
showed that giving intravenous glucose will suppress 
.liver glycogeuolysis. and decrease the liver output of 
sugar until the blood sugar level returns to normal. 
This inhibitory effect on the liver may be so great that 
the blood glucose will fall to hypoglycemic levels before 
the liver again begins to discharge sugar into the blood. 
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Thus it is assumed that patients with chronic hypo- 
glycemia have been living on a high carbohydrate 'diet 
which stimulates giycogenesis and inhibits glycogenoly- 
sis in the liver, eventually resulting in hypoglycemia. 
The validity of this theory is demonstrated by the fact 
that- these patients are relieved of their symptoms, in- 
cluding the abdominal pain, by a low carbohydrate, high 
protein, and high fat diet; coincidentally, their blood 
sugar gradually rises and the glucose tolerance falls to 
the limits of average normals. 

C. Hyperthyroidism. Uncontrolled thyrotoxicosis 
may produce cither a diffuse, colicky abdominal pain, 
or, more commonly, one whicli is localized and constant 
and usnally in the right lower quadrant (42, 43). There 
may even be some .slight muscle spasm and tenderness. 

D. Lead Poisoning. According to Goodman and 
Gilman (45), lead colic pain is paro-xysmal and excru- 
ciating. The abdominal muscles become rigid and there 
may be tenderness. The colic is due to the intense 
spa.sm of the intestinal musculature, hut how the lead 
protluces this spasm is not known. It probably acts 
directly on the smooth muscle fil)res. The spasm may 
be relieved by atropine, nitrites, or papaverine. 

E. Metabolites and Vascular Disease. The role of 
the breakdown products of metabolism in the production 
of pain is not well understood. Some investigators (11) 
feel that tlie accumulation of such irritant substances in 
the tissues is capable of producing pain. This mechan- 
ism is related to, and usually accompanies, vascular dis- 
ease or spasm, which is the cause of the accumulation of 
such wastes in the tissues. The classic example, with 
reference to abdominal pain, would be spontaneous 
mesenteric thrombosis and intermittent abdominal 
‘‘claiicliaifion.” In connection with this particular cause 
of abdominal pain, the reader’s attention is re-directed 
to early paragraphs concerning the pain producing qual- 
ities of “H” substances liberated in irritated and dam- 
aged tis.sue, and the sympathetic hyperactivity they 
elicit. 

SUJfMARY AND CONChUSlOHS 

The various theories and controversial issues con- 
cerning the mechanisms of abdominal pain have been 
reviewed, primarily to emphasize some of the funda- 
mental precejJts which have been established, and sec- 
ondarily to accentuate (a) the many possibilities which 
must be considered clinically when confronted with this 
symptom, and (b) the intricate problems which still 
await solution. The following conclusions have been 
drawn : 

1. True visceral pain is deep-seated, central, and poorh 
localized. It may be colicky. There are no referre 
phenomena, according to the Hews of some authors. 

? True somatic pain is sharp, constant, stabbing, and 
*" gives rise to referred manifestations; muscle spasm, 
and hyperalgesia. 

3. Deep tenderness is directly perceived as arising from 
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the deeper tissues of the abdominal wall (i. e. from 
the peritoneum). 

4. Muscle spasm is a reflex elicited in an identical man- 
ner from both skin and peritoneum. 

5. Cutaneous hyperalgesia is closely related to the phe- 
nomenon of causalgia. It is suggested that these and 
certain other conditions which cause an abnormal in- 
crease in afferent stimuli, are mediated by a reflex 
arc involving the sympathetic division of the auton- 
omic nervous system. 

6. Alidoniinal peritoneal inflammation produces both lo- 


calized deep tenderness and segmental cutaneous 
hyperalgesia. The latter can usually be abolished 
by skin anesthesia, but never the former. 

7. The diaphragmatic peritoneum has lost its pathways 
for direct pain perception, but the same reflex mani- 
festations as arise from the anterior parietal peri- 
toneum, originate from this source. 

8. Other organic and metabolic sources of abdominal 
pain, aside from the gastrointestinal tract, are enum- 
erated and discussed. 
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The Modern Treaimenf of Diabefes Mellitus Including 
Pracfical Procedures and Precautionary Measures. 
By William S. Collens, B.S., AI.D. and Uuis C. Boas, 
A.B., M.D. Springfield. Illinois, Charles C. Thomas! 
1946. 

Toda}’ it is not an easy task to write a hook on the 
treatment o{ diabetes as there is so much about the 
etiology, pathology, treatment and complications that is 
controversial. '1 he authors make that admission in the 
chapter on the Juvenile Diabetic when they say — 
“That there e.xists today no uniformity in the treatment 
of the Juvenile Diahetic.” This statement may he ap- 
plied to almost every other phase of diabete.s, and 
diabetic coma. Certainly no unanimity of opinion exists, 
and yet good results are obtained by many. Conse- 
quenth', the material in this comprehensive and well 
written book represents chiefly the authors’ clinical ex- 
perience, and whether or not others in the field would 
accept the view points is truly a matter of doubt. That 
does not seem to he the authors' concern, they merely 
go on presenting their work, and, no doubt if one fol- 
lows the text closely he will treat a diabetic satisfac- 
torily. This is the iMok's objective. However, the goal 
of any text is not so much the treatment of the disorder 
hut the optimum treatment in the broadest sense of the 
word. I fere the hook does not render the best service, 
because some of the diet and insulin instructions arc a 
bit complicated, formal and difficult to apjily. Also, the 
authors make statements of opinion and b.elief with 
equal emjfltasis as they do facts, tints misleading the 
physician as to what is definitely known and what is 
conjectural. 

It} the chapter on Diagno.sis there is an unfortunate 


typographical error which states that tlie peak of tlie 
glucose tolerance curve should be no higher than lOS 
mg. per cent, and in all jtrohahility the author.s meant 
that tlie blood sugar should not rise above 180 mg. 
per cent. 

In general the Itook contains a good tleal of excellent 
factual material, much of which cannot he found in 
standard text Iwoks on diabetes. The chapter on .Avita- 
minosis. Vascular Diseases and Technique, are excel- 
lent, and the hook will he found useful by those who 
accept the authors’ ideas, for after all the physician’s 
main aim is treating a diahetic satisfactorily; and with 
some application and study he can learn how to do that 
from the instnictions given. 


Pepfic Ulcer. By I. W. Held, M.D., F.A.C.P.. and 
A. Allen Goldhioom, M.D.. F.A.C.P., pp. .182 ($6.50), 
Springfield, Illinois, Charles C. Thomas, 1946. 

This l)Ook portrays not only tlie Diagnosis and Trcal- 
ment of ulcer, but furthermore it includes the etiology 
and ])atho!ogy of the condition. The Biidiography is to 
he commended for its scope and real historical value. 
Tlie chapters are well arranged, clearly written and the 
illustrations are excellent. The treatment consists of a 
modification of the Sippy method with indications for 
surgical intervention. Every Gastro-Entcrologist ap- 
l)ears to have his own modification, rarely any two alike. 

The book should prove to be of great interest to the 
specialist in this field, and is recommended to the stu- 
dent of medicine, as well as to the general practitioner. 

~ H. W. Soper, M.D. 
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Ai.wall, M.: Hereditary nonhemolytic bilirubincm- 
ia. {Acta Med. Scand., v. 123, p. 560, 1946). 


itary and non-hemob-tic and is more common than 
hitherto believed. 


The subjects had an icterus without evidence of 
hemoblic anemia, biliarj' obstruction or abnormal liver 
biopsy specimens. The van den Bergh reaction was de- 
layed direct and the urine bilimbinogen test was often 
positive. This type of bilirubinemia is probably hered- 


Ba-xtels, C. D. and .Manicus-Ha.ysen, B.-. Ten 
years of scnim therapy in appcndiciUs. {Acta Chirurg. 
Scand., v. 92, p. 1, 194d). _ _ 

From 1921 to 1930 operations for acute appendicitis 


JooR. D, D. 
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numherecl 490 cases witli 48 deatlis while from 1931 to 
1940 there were 902 operations with 28 deaths. Peri- 
tonitis occurred to the same mtniljcr in both groups. 
UOiereas the latter operated group received scrum ther- 
apy. the earlier group did not. Tlie serum was anti-gas 
gangrene and anti-coli and was given both prophylacti- 
cally and after the operation. 


ItjOKKMAK, G., MoKWvK, A. AND UVNAS, B. t HwfO- 
niijir atid pcpxin secretion, (eiclti Phy.doL Scand., v. 
0, />. 108. 1943). 

Mistaminc does not stimulate the secretion of pepsin 
from the cat’s gastric glands. Tlic secretion of jiepsin 
in response to vagus stimulation by electrodes is not 
inhibited by histamine. 


Urugsch, j. T. : Acute porphyria- {Med. Klin., v. 
39. p. 523, 1942). 

Acute porphyria may show abdominal symptoms as 
well as neurologic disturbances. Associated leukocytosis 
makes diagnosis difficult. Intense dark brown appear- 
ance of urine when boiled with 25 per cent hydrochloric 
acid indicates porphyria. All treatments which tend to 
disturb porphyrin metabolism are therefore contraindi- 
cated. 


Bruia., L.t The nn'nfntaf nitropcii rcgtcVeniOit in a 
chronicedh' undcrnourislicd indreidnal. {Arch, [nternat. 
Physiol, V. 53, p. 12, 1943). 

The .subject was a man who during the IS months 
prior to study subsisted on a diet of 1200 calories daih' 
and had lost 47 pounds in weight. His nitrogen stores 
were depleted. By giving diets containing various 
amounts of nitrogen and of different ctdoric values, it 
was determined that the endogenous nitrogen metab- 
olism was not influenced iw the nitrogen intake once 
iwolonged poor nutrition has resulted in exhaustion of 
nitrogen stores. 


CtiAUc.tRo. Ik, Chauc.arii, P. and Mazon'K. M.; 
Pi.'iccra! c.x-citahility during P azdlaininosis. {Compt. 
Rend. Soc. Biol., t*. 138. p. 407. 1944). 

.‘Vvitaminosis Bj in the rat for a while induces a 
shortening of the time required for nervous excitation 
of the viscera: later the time of excitation is lengthened. 
In the normal rat similar decrease in visceral e.xcitation 
time can be obtained by inducing alkalosis or hj’pogty- 
cemia while increase in excitation time can result from 
acidosis or hyiierglycemia. A relationship is suggested. 


Di.mti-.r, .Anoi.i": Stiidie.e on the iinsaponifiable fal of 
ovarian dermoid cysts. (Zeitsch. Phvsiol. Chau., v 270 
/>. 247, 1941). 

Cholesterol, which is stnicturally related to the bile 


acids and the sex hormones, is derived from unknown 
precursors. A dermoid cyst of the ovaiy, containing a 
large amount of material, was subjected to analysis. 
vSqualene was found associated witli cholesterol as a 
characteristic of the cyst lipids. Possibly cholesterol is 
derived from squalene or from fatty acids. 


licsKiKt), H. : Liver changes in patients zvilh gastro- 
intestinal conditions. (Acta Chirurg. Scand., 93, />. 
81, 1946). 

Patients with nutritional disturbances associated with 
digestive tract disease, anemia, and hepatic or biliary 
duct disorder.s showed definite changes in liver histol- 
ogy. Tiie changes were very much accentuated by sub- 
jecting the patient to surgery. The changes observed 
were those associated with either fat or glycogen depo- 
sition, those concerned with cell mitosis and configura- 
tion and those concerned with lymphatocytic infiltration 
processes and fibrosis. 


Ei-iASUKi'.vitcii, R. S.: The hydrolytic and synthetic 
acih'ilics of liver lipase. {Biochem. J. Ukraine, v. 17, p. 
271, 1941). 

The hydrolytic activity was expressed in terms of 
butyrase units while synthetic activity was determined 
as the amount of butyric acid transformed to higher 
lipids by a given amount of dry liver tissue. Synthetic 
activity in relation to lipolytic activity had a coefficient 
of 3.2 to 4.0 for adult rabbits and 3.5 to 5.0 for growing 
rabbits. The coefficient for rats was much higher, 10.2. 


b'ltNSTivR, E. : Hepatorenal syndroinr in Ihvr trauma, 
(.irch. h'lin. Chir., z’. 205, p. 179, 1943). 

'rramna of the liver may give rise to parendi 3 'malous 
lesions of the kidne.v similar in character to those ob- 
tained I)y injecting either suspensions or autoRsates of 
liver tissue. Presumably the injury to liver causes dis- 
integration of tissue with the same result. Early diag- 
nosis of kidney damage in cases of liver trauma is 
nece,ssary so that insulin and glucose treatments and 
blood transfusions mai' he instituted. Pour cases are 
reported. 


Gavrilov, R. F. : Punctioii of small intestine in ex- 
creting reducing substance.^. (Bull. E.cpcr. Biol Med 
U. R. S. S., z'. 19, p. 26, 1945). 

Parenterally administered dextrose is e.xcreted rap- 
idly from iso-intestinal loops that have been denervated 
but not from non-denen-ated loops. Injection of sodium 
chloride, but not calcium chloride, resulted in an in- 
creased excretion of administered dextrose in the in- 
testinal juice of normal dogs. 
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GurstAiVX, K. A.: Iui>iy diagnosis of qastric cancer, 
(Fresse Mril., v. 53, />, 150, 19-15). 

run-]}- dia{,'tKistK wa^ made in 18 cases of small Kastric 
k.sio))S and surst-ry was performed promptly. Oiiiy one 
of the operated case.s died and showed metastatic ex- 
tension to the liver. 


IdARTtAi.A, FC. .\Ki) KAirvofu^N’, : /liiflxia in rela- 
tion to secretion of hydroehUme acid. (Acta Fitvsioh 
Sraitd.. 11, f. 85, 19d6). 

With increase in altitude (and correspondinc decrease 
in oxygen (ircssiire) there teas found in three human 
subjects a decrease in tltc secretion of hvtirochlorle acid. 
Administration of nminonitim chloride the preceding 
day did not influence the secretion of :icid. 'I'he redne- 
lion in acid secretion is prnlrahly due to the ano.xi.i 
lather than the hyperventilation alhalosi.s. 


Kt.i;ix, K. : Coiilacl helxecen colon and lAdncv: c.r- 
planation of nt/ht-sided pyelitis. Anal, /In:., r. 91, p, 

22$, 19-11)' 

Measnrctneiit in .(>(> carlaver.s shmved that the right 
kidney has a!>mit twice as much stirface in contact with 
the colon a.s the left kidney. I’ycliti.s iniailving the right 
side is more common than pyelitis of the left side, per- 
haps hccanse of the greater contact of the right kidney 
pelvis with the colon and direct transference of infection 
through the contact area. 


KosTRR, K. }{. A.N'D Tp.Af.t.i;, D.: Fo-daperalive shoek 
after eja.clreclcnitw (Acta Ckirurg. .S’eaitd.. r. 9,3. p. 
51, 1946). 

Hlood chemistry and hemafoJogic conditions were 
studied in jwtient.s before and after subjection to gastric 
operatiosis (26 for gastric ulcer, .37 for g.astric cancer). 
Blood concentration was reduced in fsatient.s who sur- 
vived the operation; this wa.s a good prognostic sign. 
IVhen the hlood concentration was 25 per cent higher 
after operation the patient died (12 cases) even if 
hcmoconcc-ntration was later reduced to normal. .Ad- 
ministration of fluids is necessary but canuot be under- 
taken on the basis of the plasma chloride concentration. 


KRAtUTZKAYA, P. S. AND LaNDA, A. H. I FlUOr- 
oscopy of the stomach in relation to age- (/. Pharmacol. 
To.vicol. U. R. S. S., V. 7, p. 27, 1944). 

The •preantral sphincter of the puppy is revealed 
fluoroscopically by barium sulfate contrast only after 
about the tenth day of life. Gastric entptying time is 
influenced by the age of the animal, being fastest in the 
younger puppy. The composition and consistency of the 
meal also influence gastric emptying time. 


Maj.mrjac, }. A.VD CiiAKDOK, G. : Effect of Imv 
atmospheric pressure on inlcslhw) aclhity. ( Bull Soc 
Fiol.. Paris, p.Z\,\9M). 

Ncinhtit.'dizcd dogs in a decompression chamlter 
siiowed inhibition of intestinal motor .activities when the 
prc.ssiire fell to the equivalent of 8000 to 9000 meters 
altitude. The inhibition is due to nnoxiae since depres- 
sion of intestinal activity does not occur if the anim,il 
is .allowed to breathe pure oxygen (hiring the decom- 
pression. 


I'lRi.nvA. A. P, : Effect of .fali-ea on the digestive 
action of gn.dric juice. J. Yanova-Lcniita V., Kacan.. 
V. R. .S’. 3'.. r-. mi, p. 54. 1941 ). 

lo)od> were saturated tvith saliva and introduced di- 
rectly into the .stomach of the dog through a fistula. 
-Slarrh-foods comainmg .salira had the most marked 
effect. The volume and acidity of the gastric- juice 
were dejiressed by the presence of the .«,aliva. 


OuRY, P. A S i) Vkrrkt, a. : X oK-ulccraiivc duodenitis 
(.dreh. Malad. Apparcil Digest., r. 34, p. 30, 1945). 

Dttndenitis is diagnosed with difiiailly. Roentgeno- 
logic studies arc helpful. hazy Inilhar contour may be 
indicative of duodenitis, e.«iK'cially if no niche is present, 
Surgical intervention is not favored. Treatment by bed 
re.-'t, bland foods, bismuth siibnitratc, tincture of Win- . 
donna and vitamins .A and D are recommended. 


RASK-NiV.LSnN, K. ; 7Vir peptidase of the gland cells 
of the pylorus. (Comp. Rend. Trav. Eah. Carls., v. 
25. p. .32.’ 1943). 

Structural and chemical studies were made on alter- 
nate sections of pig's pyloric mucosa. The dipepfidasc 
in the region of the surface and of the neck cells was 
cDijst.ant .and was found to be increased in the region of 
the chief cells. The tripejitidase increased from the sur- 
face ejiithclinm towards the underlying nuiscularis mu- 
cosae. 


K.vndoin', I'.: Folynetinlis produced by diets lacking 
trace rlcmcnls (iron, manganese, iodine, alunumnn). 
(Comp. rend. soc. Idol., v. 138, p. 729, 1944). 

Young rats were kept on synthetic diets containing 
all the known vitamin B fractions. The diet was ade- 
quate in all respects except that it lacked non, man- 
ganese, iodine and aluminum. Although thiamine was 
present in abundance, the animals developed symptoms 
of thiamine defidenev. -All four elements w-ere neces- 
sary to prevent development of polyneuritis : the absence 
of any one element was enough to bring alwut the po v- 
neuritis even though the other three elements were 
supplied. 
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effects s more powerful hemopoieric fe™ 


-particularly suited for administration to children because 
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me tn Hepannic is of the highest order, for all rhe err 

enzymatic digestion process 
which converts it to a most 
readily assimilable form. 


Tasting samples are 
available to all phy. 
sicians upon request. 
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"I DON’T KNOW WHAT TO DO, DOCTOR; I FEEL ALL RUN DOWN 


But seriously. Doctor . . . as you knotc, that *‘riin down 
feeling can be due to a lack of vitaniiu B, (^thiamine) — the 
vitamin needed to convert carbohydrates into energy. In 
such cases, you may want to suggest that hot Ral- 
ston he included in the daily diet. Why? Because hot 
Ralston is SVz times as rich as natural whole wheat 
in tcheat germ — best cereal source of inlamin Bi. 


COO/(StN 
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TWO KINDS OF HOT RALSTON 0 
RALSTON PURINA COMPANY 

Checkerboard Square, St. Louis 2, Mo. 
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I’racticiil visualization of the normally functioning 
gallbladder, is obtained simply and conveniently with 


PRIODAX. 



, bcta-(4-hydroxi-3,S-diiodophenyl)-clpha-phenyl‘prop{onic acid 


Containing 51.3 per cent iodine in firmly bound combi- 
nation, PRIODAX “has no phenolphtlialein radical in 
its composition and is totally unrelated to it.’” Gastro- 
inte-stinal by-effects — nausea, vomiting, diarrhea — are 
uncommon. 

JFITH ACCURACY 

Single-dose cholecystography with PRIODAX, brand 
of iodoalphionic acid, permits objective evaluation of 
gallbladder function. Double doses or repealed doses 
are rarely required with this new and efliciently secreted 
contrast medium. 

1. D«nnrnlicrs, M.: Am. J. no,nls,not. 51 S128. W»l. 

Trailt-MurV. rmOnAX-Hf|t.U.S.P«I.OII. 


CORPORATION • BLOOMFIELD, N. J. 

IS CANADA, 3CHMISC COilPOSATlOS UMlItD, MOSTSIAl 







; yOtViCl IJ 
' Number iq 


£JtfOJhr 








a problem in 



Dietarj’ changes, debiliry, sedentarj' habits are recognized as contributing 
factors in delaying normal bowel movement in the aged, resulting in high 
incidence of constipation. 

The problem of constipation in the old, as in the young, is an individual 
problem. Therefore, the three tj’pes of Kondremui — a type to suit the 
need of each individual: 

KONDREMUL Plain — for simple constipation. 

KONDREMUL with non-bitter Extract of Cascara* — 
for prolonged laxation. 

KONDREMUL with Phenolphthalein* (2.2 grs. phenolph- 
thalein per tablespoonful) — for the resistant case. 

""Caution: Use only as directed. 

Canadian Producers: CHARLES £ FROSST & CO., Box 247, Montreal, Quebeefe. 


THE E. L. PATCH COMPANY, BOSTON, MASS. 
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v,r= All protein, no sugar 
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• Quality clays and skilled craftsmanship both 
have contributed to the creation of China’s age-old 
record for fine porcelain and pottery. Since antiq- 
uity, the same kaolin used by the potter has been 
used by the Chinese for intestinal disorders. Mag- 
ical po^vers Avere attributed to it for restoring nor- 
mal ho^s'el function. Scientific research has merely 
confirmed the efficacy of this prescription. 

The excellent adsorptive properties of kaolin are 
combined 'sdth the astringent and antiseptic action 
of zinc phenolsulfonate in 'Pectocel’ (Pectin and 
Kaolin Compound, Lilly). The pectin evenly sus- 
pends the colloidal kaolin, presenting it in its most 
active form. Pleasantly flavored to assure ready 


acceptance by the patient, 'PectoceP is an ideal 
combination for infectious and toxic diarrheas. 

In nonspecific diarrheas, bacillary dysentery, or 
diarrhea caused by faulty diet or toxic irritants, 
the recommended dosage of 'Pectocel’ is: 

FOR ADULTS . • .Two or more tablcspoonfulf, three or more 
times a day. 

FOR CHILDREN • • • One or more tcaspoonfiils, three or more 
times a day. The frequency of the dose may be increased if 
necessary. 

Each fluid ounce of Tcctoccl^ contains: 


Pectin 9”- 

Kaolin 90 9r>- 

Zinc Phenoljulfonote 0^*- 


In an oromafized aqueous suspension. 


CLS LIILY AND COMPANY • 


INDIANAPOLfS 6, INDfANA, U. S. A. 


joUR. t). D. . 

OcTOBKR, 19*16 
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The Control of Muscle Spasm and Arthritic Pain Through Sympathetic Block at 
the Nasal Ganglion and the Use of the Adenylic Nucleotide 
Contributions to the Physiology of Muscle Metabolism. Part 11 

’’ By 

SIMON L. RUSKIN, M.D. 

NEW YORK, N. y. 


T ite striking and dramatic relief of painful muscle 
spasm and arthritic pain through anaesthetization 
of the sphenopalatine ganglion hy topical treatment pre- 
sented a challenge for its interpretation. This was all 
the more pressing since behind the understanding of 
muscle spasm lay a series of clinical conditions so diverse 
as to appear on the surface completely unrelated. Thus 
the relief of sacro-iliac pain would hardly seem to he 
connected with a physiologic process such as essential 
hvpcrtension and chronic osteoarthritis and acute ar- 
thritic pain. It was only through the recognition that 
muscle spasm affecting smooth muscle produces vas- 
cular disturbances riuite as definitely as the cramp of 
striated skeletal muscle, that the relationship could he 
realized. 

Instead of approaching the problem morphologically , 
hy a study of the characteristics of histological differ- 
ences under various chemical conditions, the problem 
was apiiroached on the thesis that the underlying bio- 
chemistry of contractile elements which would charac- 
terize all muscle spasm would tend to he the same. 

The functions of muscle activity were divided into 
three groups; one. reactions to refle.v neurogenic im- 
pulses; two, autonomic neuro-effector systems; three, 
the chemistry of muscle contraction. Since this last 
phase underlies the basic jihysiology of nutrition the 
investigation developed some interesting new concep- 
tions. These were described in my publication on “The 
Role of The Coenzymes of the B Comple.\' and Amino 
Acids in Muscle Metabolism and Balanced Nutrition.” 

I pointecl out that the keystone of muscle metabolism 
was the adenylic nucleotide. It phosphorylates thiamin 
to cocarboxylase, thus making the biological!}- active 
coenzyme. Similarly, it iihosphorylates riboflavin, and 
combined with niacinamide, it goes to form Coenzyme 
I and II. Tiiese are the factors that control cell res- 
piration, for the coenzyme together with the amino 
acids of the protein portion form tlie respiratory en- 
zymes. The term respiratory enzyme could be mislead- 
ing since it is not a matter of lung respiration, but 
rather the enzymatic means whereby carboh3-drate is 
gradualh broken down by the stepwise removal of 
h}-drogen and the liberation of energy. The oxygen is 
used through the adenylic nucleotide liy the progressive 
build up of adenylic acid to adenosine triphosphoric 
acid and its graded break-down through adenosine di- 
phosphoric to adenylic acid. 


Were it not for these stepwise enzymatic processes 
utilizing oxygen and hydrogen, gradually the energy of 
sugar ingested if suddenly released completely would 
be explosive in nature. This gradual chemical reaction 
constitutes “tissue respiration” and the “respiratory 
enzymes” conduct the orderly progress. It is the de- 
ficiencies of the elements of the respiratory enzymes that 
produce the classical pictures of vitamin deficiency. 
These respiratory enzimie deficiencies can occur from 
absence of any of the three portions of the resjiiratory 
enzymes; one, the vitamin segment such as thiamin, 
riboflavin, niacin; two. the coenzvme formed by the B 
Complex elements jilus adenylic acid ; three, the amino 
acids essential to make the specific protein of the res- 
pirator}- enzyme. Only the combined presence of all 
elements gives a biologically active substance capable of 
conducting tissue metabolism. 

Muscle metabolism requires, in addition to this ener- 
gy relea.sing enzymatic setup, a substance that is unique- 
ly capalile of changing its molecular structure so as to 
alternately contract and return to its original form 
and utilizing for this purpose the energy released by 
tissue respiration. Such a substance is myosin, com- 
posed of a protein that is also bound to adenylic acid 
to form the enzyme adenosintriphosphatase. This ap- 
pears to be the actual contractile element. In a previous 
paper quoted above, I described the electrical and phy- 
sical factors involved in the transition from the con- 
tracted to the restored phase. The basic idea that de- 
velops from the chemical study of muscle contraction is 
the uniformity of the reaction for all types of muscle. 
The clinical implication of this conception is the inti- 
mate relationship between spasm of the large voluntary 
muscles of the arm, back and legs and those of the 
heart and blood vessels and the possible unity of the 
etiologic factor. It brings anginal spasm and hyper- 
tension into the same fold as lumbo sacral and shoulder 
spasm as well as arthritic pain. Practically, the thera- 
peutic response appears to confirm this conception. Fur- , 
ther confirmation lies in the success of the therapeutic 
use of the adenylic nucleotide as the iron salt (Ironyl). 
The increase in peripheral circulation and relief from'^ 
fatigue following the intramuscular use of the iron 
adenj'late substantiates the role of the adenylic nucleo- 
tide in muscle metabolism. The factors that tend to 
throw the balance of the chemical reactions in muscle 
metabolism toward the maintenance of the contracted 
state with incomplete recovery are the keys to the ther-, 
apy of muscle spasm. 
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Our next consideration is the reflex neurogenic fac- 
tor in muscle spasm. In this field, the classical work of 
Cnle mtroduced the conception of pathologic physiol- 
og}'. The idea of interrupting reflex autonomic factors 
b) surgical attack on the adrenal sympathetic sy.stcni 
dramatically demonstrated the abilitv to control'miis- 
cular %;aso-spasni in a lasting manner. Crile in a series 
of 386 operations, 231 i)eing celiac .ganglionectomies was 
able to show immediate readjustment of the blood pres- 
sure to normal or near norma! levels. Smithwick has 
further demonstrated the same idea. 

While these surgical procedures effectively internipt 
this reflex Jicurogenic factor, I have found that similar 
results of a lasting nature may be obtained through 
blocking at the sympathetic sphenojiaiatine ganglion in 
the hose. In a previous publication on the “Neurologic 
Aspects of Nasal Sinus Infections,” I pointed out the 
neurologic connections of the nasal ganglion. It re- 
mains to point out that the glosso-])haryngeal nerve 
which together with the middle and jiosterior palatine 
nerves supplies the tonsils, also carries fibres from the 
carotid sinus so that the extra-cranial control of cere- 
bral circulation can be intimately tied up with nose and 
throat pathology and conversely we can influence not 
only the cerebral circulation in migraine but systemic 
circulation in essential hypertension. It is not a far cry 
from general vascular spasm to localized vascular spasm 
and arthritic pain. The relief of arthritic pain is so 
immediate and the resolution of joint swelling and im- 
proved moHon in osteoarthritic joints following blocking 
of the sphenopalatine ganglion so rajnd. that we must 
consider seriousl}’' the possibility that osteoarthritis is 
primarily a circulatory spastic phenomenon of the ter- 
minal circulation in the joint followed eventually by 
nutritional bone changes. 

While Crile speaks of essential hypertension as a 
universal contraction of all the blood vessels of the 
whole arterial tree in the same sense that the arteries 
of the extremities become contracted in Raynaud s dis- 
ease, he draws the analogj' between a continuous sus- 
tained high blood pressure and a continuously cold ex- 
tremity with gangrene in Raynaud’s disease. He de- 
scribes it as a non-adaptive excessive activity of an or- 
gan which is functioning normall}’ and cannot stop to 
readjust itself. It is as if one set his automobile accel- 
erator at high and could not bring it back to normal rate. 
While tills theory is interesting, still it must rest on 
balance between the chemical neuro-effectors such as 
acetvlcholine and sympathin and adrenine, and the 
chemical factors sudi as the choline esterase, gonadal 
hormones and vitamin coenzymes which influence them. 
The role of neostigmine in the inhibition of choline 
esterase has recentl}' received renewed attention. 

While all these considerations have possibly thrown 
some light on muscle contraction, we still have to con- 
sider what constitutes muscle spasm. Most important 
in this connection is the oliservation made by Ramsey 
and Street that a muscle fibre stretched beyond irs nor- 


VoLVin; 1 } 
Number !0 

mal relaxation does not return to its initial lenirth Fx 
pcnmentally, they found that if a fibre is anoweffto 
shorten below 60-70% of the resting length, a striking 
change m its properties may be observed, and tor con- 
vemcncc, they have characterized this change of prop 
crties as a change of state and labeled it the “delt^ 
state. In particular, if a fibre is shortened until it is 
only one-fifth or one-third as long as its resting length 
and is then re-extended, a new length tension diagram 
is obtained which at its maximum develops about one- 
half the tension it could before the shortening took 
place. The excitability mechanism is unaffected, and 
the responses are propagated responses and not local 
responses. 

The most striking change in the properties of fibres 
in the delta state is concerned with relaxation. If a nor- 
mal fibre is allowed to shorten, it will actively return to 
resting length of its own accord after cessation of the 
stimulus jirovided it is not allowed to shorten more than 
one-third of its resting length. No weight is required 
to stretch it back to resting length. There is in fact 
some active jwocess of relaxation. If a fibre is con- 
verted to the delta state, the active process of relaxa- 
tion is abolished and the fibre remains shortened at 
whatever length it was allowed to shorten to. 

. H'hether the initial outpouring of sympathin that fol- 
lowed in the wake of a sudden excitement, in the pull 
on a muscle in an attempt to lift a heavy weight, or a 
sudden turn, is the cause of the undue extension of the 
muscle fibre, the end result seems to be a pathologic 
pin'siology that is difficult to restore spontaneously. No 
answer has as yet been found to the correction of the 
delta state of myofibril contraction. Its elucidation will 
bring with it a new era in physiology, and a most grati- 
fying contribution to therapy. Sympathetic block seems 
to provide one of the first steps in this direction, and 
the relaxation of lumbo sacral and neck and shoulder 
spasm is truly dramatic. Sympathetic block at the nasal 
ganglion appears to permit normal acet)-lcholine action. 
The restoration of muscle tone appears to be further 
heightened by parenteral use of the adenylic nucleotide 
as the iron salt. This would tend to indicate that 
adenylic acid is related to active relaxation as well as 
to active contraction. 

Ex])erimental records were made of a muscle fibre 
brought into the delta state by two summated twitches 
onlv in tliis case the fibre was so short ( resting length 
2-3 mm.) and therefore relatively stiff so that it could 
maintain itself horizontally when held at one end. The 
record clearly showed that there is an active process of 
relaxation occurring in the normal fibre which is a 
ished in the fibre in the delta state . • > i, 

There are many other characteristics of this delta 
state which are of interest, thus there is a morphological 
as well as a physiological basis for these changes m 
properties. Briefly, if a delta state fibre is examint^d 
microscopically at lengths less than resting length, tl 
striations are not all equidistant, but are ma e up 
bands of close striations alternating with bands of st - 
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ations a normal distance apart. _ Upon stretch of the 
fibre, the bands of close striations pull out until at 
resting length the striations are all equidistant and nor- 
mally arranged. During stimulation of such fibres, there 
is a continual interchange of the bands of close and 
normally distant striations and the whole picture looks 
much like the contracture bauds reported in the liter- 
ature of muscle. A possible explanation appears in my 
earlier paper on the “Role of The Coenzymes in Muscle 
^fetabolism.’’ 

It is only in the light of this experimental work that 
we can begin to understand not only persisting muscle 
.spasm such as sacro-iliac, stiff neck and shoulder, but 
also arthritic contractures and poliomyelitis contractures 
and spasm. M'’hen translated to smooth muscle, we can 
understand vasoconstriction of the vascular tree with re- 
sultant essential hypertension. 

Fenn points out that even at rest, the muscle fibre’ 
possesses some outstanding iieculiarities. Unlike other 
cells, the muscle cell can be stimulatd to contraction, 
thereby bringing about an almost instantaneous trans- 
formation of its shape and cytolog}’, its mechanical and 
electrical state, its temperature, chemical composition 
and rate of respiration. 

At the desire of the investigator, a scries of new 
chemical reactions can be thrown into activity in an 
orderly and reproducible manner. This sudden trans- 
formation so produced may jiroperly be called a con- 
trolled explosion. The muscle is a self-cocking explo- 
sive machine with a convenient trigger. Tlie explosion 
turns chemical potential energ)' into mechanical energy 
that can lift weights or do the most delicate movements. 
The forces developed in a muscle “explosion” are of 
amazing magnitude. Some of the muscle tendons 
transmit forces of the order of half a ton. Single fibres 
of the muscle can also be isolated in Ringer solution, 
and the resulting threads of muscle contract vigorously 
for days and exert relatively large forces. 

Along with the development of mechanical energy 
there is a development of electrical energ)-. In the mus- 
cle as in the nerve this provides a mechanism for con- 
duction of a contraction wave from one end of the mus- 
cle to the other. We are just beginning to appreciate 
that this electrical change can be resolved into various 
parts comparable to tire spike and the after potentials 
of nerve and to learn what other processes arc associ- 
ated with these potentials. Of particular significance 
are the newly discovered potentials associated with ac- 
tivities of the myoneural junctions. 

It is by way of the sympathetic that we must search 
for the influence on the electrical potentials of muscle 
induced bj anesthetics, ])articularly the local anesthetics. 
This is especially evident in shock. The application 
of a local anesthetic such as cocaine, nupercaine or even 
novocaine can create a sudden change of muscle tone 
ranging from relaxation to complete flaccidity so that 
even the ability to move can be abolished. This has 
proven to be particularly important in treatment since 


the dosage may determine the point of relaxation suffi- 
cient to relieve the patient of his arthritic or sacro-iliac 
pain or easily be jmshed further to the stage of flaccid- 
ity which may be alarming to doctor and patient. Since 
the dosage varies with the severity of the individual 
attack, experience is the hest guide and under dosage 
the better judgment for the lieginner. The total dosage 
is les.s than for the usual eye treatment. 

The problem of muscle tension is intimately bound 
u]) with muscle mechanics and represents a new chapter 
in physiology, largely the result of the work of A. V. 
Hill. He showed that the faster the muscle shortens, 
the greater the drain upon its energy supply for pur- 
po.ses of shortening and the less the energy available 
for maintaining tension. Thus sudden straining at 
heavy weight or a misstep can result in tension imbal- 
ance. 

Our third division of the investigation into muscle 
physiology, the neuro effector system, brings with it 
also a therapeutic answer. I have already described 
the chemical factors which play a role at the myoneural 
junction such as acetylcholine and sympathin and ad- 
renine. The detailed study of these factors is the sub- 
ject of another paper on “Vascular Dynamics.” We 
saw that the adcnj'lic nucleotide played the basic role in 
muscle dynamics and thermo dynamics. Now we find 
that thera])eutically the anesthetization with cocaine, 
novocaine or nupercaine of a sympathetic nerve center, 
the spheno-palatine (na.sal) ganglion is followed by im- 
mediate generalized relaxation of muscle ,spasm not only 
of smooth muscle such as the arterial tree but of striated 
skeletal and syncitial cardiac muscle. 'I'his effect is not 
obtained by systemic administration of the anesthetic 
solution in the dosages used, but is profound when ap- 
plied directly to the sympathetic nerve center. The de- 
gree of this effect can readily be compared with sur- 
gical intervention on the adrenal medullar sympathetic 
sj’stem. 

Cannon and Rosenbluelh point out that cocaine and 
pre-ganglionic denervation enhance the mechanical 
while depressing the electrical responses of muscle. 
This is precisely what is needed in muscle spasm, and if 
we consider the proof of the pudding to be in the eat- 
ing, we have it in the therapeutic success. Similarly the 
injection of the iron salt of the adenylic nucleotide, 
ferrous adenylate increases the mechanical response of 
the muscle fibre through making available immediately 
llie energy rich phosphate and enhances the capacity of 
the muscle to overcome the spasm, possibly by active 
relaxation. 

Between the onset of these studies in 1924 and the 
present day, a continuous investigation of these phe- 
nomena has been made and the number of cases can 
easily be numbered in the thousands. I have selected 
for tliis report only the last fifty cases to avoid undue 
repetition. Broadly, the indications for this type of 
therapy may be listed as : 

1. Painful muscle spasm of the sacro-iliac, lumbago 
torticollis type, ' 
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2. Acute arthritic and chronic ostcoarthritic pains. 

3. Hypertension and peripheral vascular spasm. 

4. Coronary spasm. 

5. Migraine and hemicrania. 

6. Herpetic pain. 

7. Spasmodic hiccup or sneezing. 

• S. itienstrual pain. 

9. Ureteral colic. 

10. Intercostal neuralgia. 

11. During the period of muscle spasm in poliomyelitis 
tliis treatment offers a most fruitful field for care- 
ful application. 

Itlany of these have been described in my earlier case 
reports. 

In many of these cases the adenylic nucleotide was 
used as the Ferrous adenylate (Ironyl) 30 mg. This 
was administered intra-muscularly deep in the gluteal 


muscle. Care was taken to avoid being in a vein since 
the vascular dilatation that follows can be sufficiently 
.sudden on intravenous injection to cause syncope. In 
all cases calcium ascorbate injections were also given. 
Without the spheno-palatine ganglion block neither the 
adenylate nor the calcium ascorbate relieved the spastic- 
state. 

SUM.MARY 

1. Muscle spasm and arthritic pain can be controlled 
directly through influencing the sympathetic at the 
spheno-palatine ganglion. 

2. Increasing the supjily of the energv- rich phosphate 
bond in the form of the Ferrous adenylate (Ironyl)-' 
is an aid in the correction of the delta state of the 
myofibril. 

‘ 3. The dramatic nature of the results is its greatest 

handica]). 


Name Aac Set 
J.A. 41 M 


O.B. 44 F 


L.H. 55 


R.Z. 26 F 


H. 

VinW 


I.G. 


Diagnosis 

Lumbo-sacral spasm 
(sacro-iliac) 


Chronic Arthritis 
vith deformity 


History Trea/meul and ResuUs 

Sacro-sliac for last two years. At present havmg Alter Ist gansl.on treatment patient_ able to 

Mo ITC 


' b>ndmR No hcafl- and bend with case. Given 1 ganglion treatment 
X ’throat or post-nasal drip. Unable to ^ r'cX^^lv Xr^ri 

pain; able lO continue ^'itb bis work as window 
cleaner. 


Cervical and lumbo- 
sacral spasm, spheno- 
palatine ganglion 
neuralgia 


Kheumatic Arthritis 
with deformity 


Chronic Arthritis 
with muscle spasm 


,n tai, -..-I. r, 

of neck and shoulders. Had rheumat.sm n ch. d- At -h”. ^ , ,.„ 5 . 

hood. Tonsillectomy in 1918 with some , , Swelling of joints diminished; pun 

ment. Both hands and wrists show marked d- ”tck X -^Id increase in motion of both 
formity. Severe pain in arms also ,n back of Given 1 .ganglion treat- 

neck. Has had to discontinue her work as seam- ’ > . fo, 5 During this 

stress because of inability to hold needle or se . ^turned to work. At present she 

Unable to raise arms to horizontal level. P without ppn 0 : 

any recurrence of pain. Swelling and deformity of 
wrists and knuckles almost gone. 

.. , r t... R...-i-;ved 1 ganglion treatment every dp- for 4 

Pains in neck, head and shoulder, ^p' j. Af,„ this period patient states definite im- 

been broken at elbow and feels cold. Pam i . headaches. Pain in back and lacro- 

reaching to »cro-iUac regton. Sleeping P- Thtn 1 treatmem 

Headaches worse when lying dow n. ^ ^ treatments. After this ^ . 

Headaches over left eye, back of ears and back ev«>^^5 pre- 

of head. vious compUints. 

If Ang After 1st ganglion treatment slight improvement 
Rheumatic arthritis since ^ p,ftf,n,e in walking. Given I ganghon trCKment ^ 0. • 

deformity in ankles, kn^ «gaiWe for 10 treatments. After this period of treatme.^ 

giliipf ISiliiaa 

factions with reaction of itching and rash. Ha Ankle, appear o be gradual 

turning to normal s«c. K„,- i, 

bedridden at titRC of ‘ danc- 

able to travel in subway able P 
ing. Each treatment supplemented > 
calcium ascorbate. cjtTr.cnc 

I„ „»> k.d »"» '"J «»!"> 

-e -s r‘ -f- 


jections « gv.. . 

no improvement in arthritis. 


LrSXXened AM^cm ^ week,, 

^great deal of P- n r^ht hip Given 1 apr 

Station of motion of At__end of ’ .Able .0 rais, 


for 4 


I ot motion ^ 

years. Dilficolty in climbing steps. 


Myocarditis; Angina 
Pectoris 


Given 1 ganglion treatment ^ d to k 

Ar end of last treatment, ^pat.cm m . 

walking with gr«ter « . - f, 

;;S 

Fain in chest with “rongry condhion^foj^^'^^ ,!m’retufn.'“slz"da» 

“ == .rusri."'-' - 

dpulation of arm uno g _ return o. r 


Re- 


tacU No return 'i"j jtions " 


arm. Had manipulation 
csthesia which was follow to / 


vears. 


turn 



Jour. !>• X>. 

bcTontR, 

AV/hr Si'.x' 

M.H. 45 V 

S.K. £1 M 

S.M. M 

S^t. 34 M 
B.S. 

(marine) 


Dr.D.R. 32 M 


H.V.B. 59 V 


K-V. 25 V 


TllK 


DUanosU 
Renal colic 


Lumbo-sacral spasm 


Torticollis 


Luinbo-sacral spasm 
(sacro-iliac) 


Chronic Arthritis 


Lumbosacral spasm 
(sacro-iliac) 


Chronic Arthritis 
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HUfory 

Severe pain in bac^, pa'mfwl and frequent 
lurition. Diagnosed as renal colic by family physi- 
cian. 


About 12-15 years afio, he lifted something heavy 
and had severe pain in back. Has had pain in both 
legs and small joints of hands and shoulders since, 
bearing steel brace at present, prescribed by or- 
ihopcdist. 


About 10 months ago he developed siilT neck, 
diagnosed as *Vry neck.*' Received diathermy with 
some relief. Nine months ago had attack of spasm 
of left leg. Was reUeved by mjcction into nerve 
of leg. Still h.is severe pains in neck and back. 
Occasional frontal headache. 


Was overthrown from jeep on Saipan, landed weight 
on left foot, twisting body. Three days later mos- 
cle in bft lower back and left gluteal region **ticd 
up*' in spasm. Left hip restricted- Patient hos- 
pitalized in Honolulu. Given novocainc inieetjon 
in hack and gluteal muscle, also diathermy, rest 
and x-ray. Diagnosed as ‘'possible ruptured disc,*’ 
Retvirncd to U. S. and hospitalized. At that time 
patient was vralking bent over from waist, legs 
shcK^k, slightest cough or sneeze brought on great 
pam. Muscles in back, hip, buttock and leg still 
in spasm and restricted in movement. Could not 
bmd forward. Going down stairs legs could hardly 
hold bsHly weight and shook. "Nerves in left leg 
iumping*’ continuously. 

Deep -sc.ited p.ttn in hip. Bone fusion operation had 
been suggested. Belt and brace worn without help. 
Took some treatments from chifopMCtcr with some 
relief bur still has ss'cakncss, discomfort on standing, 
stjiTness in getting up quickly, pain in left hip and 
gluteal muscle. Coughing and sneezing causing dis- 
tress in hip and lumbar region. 

Onset in January 1942 with pain in hip extending 
up spine. Was di.ignoscd in Army as Mane-Strum- 
pell Disease. Last August developed diarrhc.i fol- 
lowed by stiff neck and swelling of knees and 
ankles with elevation of temperature. This spread 
to chronic rheumatoid involvement of small joints. 
Has had .omc improvement on high vitamin ther- 
apy. Right ankle and left knee arc swollen. Some 
pain in jteck. K. K. G. normal. No bowel studies 
recently. X-ray negative. Tried prostigmin for 
neck syssm without relief. Walking with difiiculty. 


Xxcafmcnt find Resttlis 

I treatment given with immediate relief 

of pain. Admitted to hospital. Given 1 ganglion 
tre.ttment at hospital svitli relief of pain. Six hours 
after treatment patient expelled urethral stone 
spontaneously. 

Immediate relief with 1st ganglion treatment. Dis- 
carded brace. Given ganglion treatment c.ich day 
for 5 consecutive days. No return of pajjj in back. 
Complete relief of pain in legs and small joints. 
Brace discarded entirely. Each ganglion treatment 
supplemented by Ironyl and Calcium Ascorbate 
injections. 

After Ut ganglion treatment felt immediate relief 
of pain. Given treatment on 2 consecutive days. 
Greatly relieved after each treatment. No return 
of pain. Return visit to oifice 1 week after last 
treatment, patient reported no return of pain in 
back or neck. Able to touch toes with no dis- 
turbance to back. Discharged, completely relieved. 

Given 1 ganglion treatment with immediate relief. 
Able to bend without pain. Belt and brace dis- 
carded. ! ganglion treatment given c, o. d, for £ 
treatments with more relief. Able to walk and 
bend with no pain. Pain in back, hip and muscles 
comrletcly relieved. Patient discharged in 2 weeks 
as cured. 1 month later patient wrote staling that 
he has had no return of attacks and has com- 
pletely recovered. Now back on active Army duty 
with Marines. 


i 


Immedi.ite relief with Ist ganglion treatment. W'alk- 
ing easier. Given I ganglion treatment each day 
for ,t consecutive days with immediate relief after 
each treatment. Given 1 g.inglion treatment c. o. d. 
for 4 treatments. Swelling of knees .subsiding. Able 
to stand longer, walking without pain. 1 ganglion 
treatment each iveck. Swelling of knees lessening 
at each visit. Patient in better physical and mental 
condition. Gaining weight. Sleeping well. E.ich 
tre.ttment supplemented by Irony! and Calcium 
Ascorbate injections intraniuseularly. Patient has 
"cnirned to medical practice. 


5 months ago paiierti fell down 1 flight of stairs. 
Sustained no fracture, got up and walked. Por 
last 2 weeks unable to walk. Walking with c.r- 
tremc pain and difficulty and in bene over position. 
Mas been to osteopaths aisd chiropractors, without 
relief. Has had heat and baking treatment tviihoiil 
relief. At times pain so unbearable that to get rc- 
Icif she has to bend entirely over. a\ftcr pain sub- 
sides she is able to straighten up. Has high blood 
pressure. 


Has had generalized arthritis for last 4 years. Has 
pain in arms and legs. Several months ago pain so 
severe she had to be carried. Walking with great 
difficulty. Joints of fingers and toes swollen. Un- 
able to open or close hands. Unable to grasp any- 
thsng. Has had series of gold injections. Was 
treated for 2 years at 'Medical Center. 


After 1 ganglion treatment patient able to walk 
with verj’ little difficulty. Given 1 treatment cs'- 
cry day for £ consecutive days. Pains return and 
has some difficulty in walking each a. m. After 
treatment the folloss'ing day and each a. ni. there- 
after pain seemed less than previously. Then given 
1 treatment e. o. d. for 8 treatments and 1 cverj* 
week for 2 weeks. Pain gradually became less after 
each treatment. After last treatment, patient states 
she has no pain nor has she had any' return of pain 
from I week’s treatment to the nc.xt. Sleeping bet- 
ter. Patient h.is had sio recurrence in 1 year. 

Given I ganglion treatment with imsuediate relief. 
After 2nd ganglion treatment following day, she 
was able to bathe her baby for first time in 5 
years. Received daily treatment for 2 sveeks Then 
once weekly for 2 months. Is able to drive car, 
dance, and has knitted tws> handbags for my nurses. 
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Name Af't Sex 
F.E. 49 M 


KT. 39 F 


G.R. 39 F 


C.S. 33 F 


Dr.M.M. 46 M 


L.B. 54 F 


CA. 50 M 


Lt.H.A, 28 M 


M.A. 51 F 


G.Dec. 35 F 


P.DeR. 40 M 


Dlafinosts 

Artliritls Deformans 
<Maric-StrumpcU 

. Disease) 


Chronic Arthritis 


Ltjmbo-sacral spasm 
(sacro-itiac) 


Lumbo-sacrat spasm 
(sacrcsiliac) 


Intervertebral disc 
injury 


Cervical and 
Shoulder spasm 


Cervical and 
Shoulder spasm 


Lumbo-sacral spasm 


Lumbo-sacral spasm 
(sacro-iliac) 


Shoulder muscle 
spasm 


Cervical and 
Shoulder muscle 
spasm 
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Hssfory 

For last S years has had severe arthritis. For last 
5 years has been bent over so that his head is at a 
>0 angle to body. Formerly had terrific pains in 
oack, now only In neck. Sleeps on side. Onset in 
small of back. Diagnosed as stomach ulcers. Then 
pain spread to back. Started stiffness of body 5 
years ago. Can bring arms only to horizontal po- 
sition. Unable to turn head. Only able to sec a 
person s feet. Has to be led to hti destination. 


Arthritic pains in hands and feet. Swelling of hands 
and feet. Difficult)* in walking, swelling of joints 
of fingers; 7 years ago was "crippled up*" and bed- 
ridden. Had tonsils and several teeth extracted 
with some relief. 


Backache in lower part of back for about 6 weeks 
extending into right leg. Has been in bed for 2 
Weeks. ^**as relieved while in bed but still has 
pain when standing. Right hip appears to be much 
lower than left, throws right hip out when walk- 
ing. Valking painful. 


^ ith 1st ganslion treatment patient able to turn 
bead some, a^le to jee ssindon- of room, first unit 
m 5 sears. Given 1 Ranglion treatment each day 
for 2 v«ks. At end of thu period, patient able to 
shave h.mse f, which he was unable to do pre- 
viously. Able to Ro anyv.-here without depending 
sn anyone to lead him. Patient returned in 2 
months and continued same treatment for 2 weelcs, 
then returned in 2 months for 2 more weeks of 
tre«menr. At present, patient able to turn head 
'*^*^3* little difncultj*. Also able to see people 
while speaking to them. Frcviously unable to do 
this. Body now st a 35® angle. 


With I ganglion treatment, patient able to walk 
without pain; given 6 ganglion treatments for 6 
consecutive days. After each treatment pain became 
less and was able to move more easily during day. 
Sleeping better than previously. Unable to sleep 
before because of pain. Then given 1 treatment 
e. 0 . d. for 3 treatments, then 1 treatment each 
week for 3 weeks. At time of discharge swelling 
entirely gone from joints of fingers. Sleeping well. 
No return of pain. 


After 1 ganglion treatment, able to walk without 
pain. Ganglion treatment given following 2 days. 
Pain ’n leg lessened after each treatment. Then 
treatment c. o. d. for 2 treatments, then 1 treat- 
ment each week for 3 weeks. At end of 3rd treat- 
ment, patient appears to be walking much better 
and hip appears to be straightening. At time of 
discharge hips straight, body erect. No pain wh3c 
walking. No return of backache. 


Severe pain in back for last 3 days. This is 3rd 
attack, each usually lasting several months. Pain 
some times radiating to thighs. During attacks, hip 
h usu3)ly thcon’fj cue of pcfithn to Je/r, disfiguring 
patient. Onset with cold, 3 days ago. 

Slipped on deck of boat 4 years ago followed by 
sacro-iliac pain for about 2 years. Since last year 
has had increasing lumbo-sacral pain. 


With one ganglion treatment pain relieved in back; 
able to walk with less difficulty. Given I treat- 
ment daily for 5 days. Pain gradually diminishing. 
At end c( 2 weeks pam eatir^y gone with ao re- 
turn. Valking with ease. 

Sphcno-palatine ganglion treatment afforded only 
very transient relief. After 5 treatments there was 
no improvement. Patient went to Mayo Clinic 
where intervertebral disc operation was performed 
with excellent results. 


Stiffness of neck and shoulder muscles, on and off 
for 4 years. 


Stiffness of neck muscles and arm. Had similar at- 
tack 2 years ago. All teeth extracted w-jth no re- 
lief of pain. Seen by MD. who recommended cast 
to neck and shoulder. Given treatment by osteo- 
path. Sleeps poorly. 


Given ganglion treatment with imraediate results. 
Able to move neck and shoulder without pain or 
discomfort. No return treatment needed. No re- 
turn of pain in 3 months. 

Ganglion treatment given with relief. Able to move 
arms with very little pain. Returned next day with 
little pain in arm. Ganglion treatment given with 
immediate relief. After 5 ganglion treatments over 
5 consecutive days, pain entirely relieved from neck 
and shoulders. No return of pain. 


Pain in back on and off for 3 months. Has had 
stiff shoulder for S years. 


Pain in sacro-iliac region for 6 weeks. Has had 
pain off and on for several years. Radiates to 
right leg, but is now confined to sacro-iliac region. 
No headache or sore throat. 


Tooth extracted 1 week ago, developed severe pain 
in right antrum. 3 days later dcs'eloped pain in Iwt 
arm. Unable to move it out or back- Able to raise 
arm with great pain. Carrying arm in sling for 
relief. 

Onset, stiff neck 3 weeks ago. Became acute 10 
days ago, radiating to left arm. Formerly had pain 
at base of neck. Unable to move left arm. In con- 
tinuous pain on morion. 


Given 1 ganglion treatment with immediate re- 
sults. Returned following daj with some pain 
Ganglion treatment relieved pain entirely. No re- 
turn. Discharged. Shoulder stiffness completely 
gone. 

Relieved immediately after 1 ganglion treatment. 
Returned following day with some pain when bead- 
ing. Ganglion treatment given every 2nd 
5 treatments. Each return visit, reported Ijtuc 
recurrent pain. On fifth visit, no pain at all. Dis- 
charged. 

After 1 ganglion treatment, patient able to move 
arm bur sinch pain. Following day after trearmmr, 
able to raise arm with less discomfort. Returning 
foJfowing day with very little pain. Able to move 
arm with ease. 

Ganglion treatment with results. Able to move 
arm‘anf neck. Given treatment every' day for a 
consecutive days. Greatly relieved, able to mo 
arm with no discomfort. No return or pain. 


Jour. D. D . 
October, 194fi 


Name As;e Sex 
S.B. 42 M 


Dr.L.A. 60 M 


S.C. 48 M 


i.c. n F 


J.C. 21 F 


R.C. 34 V 


M.C. 63 F 


S.E. 47 F 


M.H. 50 F 


V.J. 48 M 

A.I. 47 M 


F.H. 30 F 


E.P. 47 F 


Dr.H.P. 53 M 

G.P. 55 M 

V7.D. 49 M 
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Diagnosis 

Lumbo-sacril jpasm 
(sacto-iluc) 


Lumfao-sacra! spasm 
(sacro-iliac) 


SKouIdcr muscle 
spasm 


Ceccical and 
Shoulder muscle 
spasm 


D)'smenocrhca 


Traumatic Sprain 
of Ankle 


History 

Has had severe lumbago for last 3 days. Unable to 
walk or bend. Had similar attacks few years ago. 
Had to be supported to get into office. 


Severe sacro-iliac sprain, duration 2 weeks. Un- 
able to walk or bend. Pain .at all times regardless 
of position. 

Pain in left arm extending to forearm for last 9 
months. Pain chlefl)' at night, not a sharp pain, 
but drawing and heaviness. Pain on stretching arm 
back. No headache. 

Stiffness of neck, left shoulder, arm and left side 
of body last lO months. Pain when walking. 


Acute menstrual pain. 


Sprained right ajikle, swollen, pain when walking. 
Unable to put weight on foot. 


Treatment and Kesults 

Ganglion treatment with immediate relief. Able to 
svalk without support. Returned the following day 
with slight pain in back but able to bend vvith 
little pain. Given ganglion treatment W'ith im- 
mediate relief. Returned following day with no 
pain. No return of pain in I week. 

Given I ganglion treatment with immediate relief. 
Able to move and bend without pain. Given gang- 
lion treatment following day with same results. No 
return of pain. 

Given 1 ganglion treatment with immediate relief. 
Given ganglion treatment for following 2 days. 
Entirely free from all pain, able to issove arm. 
Sleeping well. 

After 1 ganglion treatment, patient able to movt 
neck and shoulder with ease. Less pain when walk- 
ing. Given 1 treatment each day for J consecu- 
live days. Able to move neck and walk without 
difficulty. No return of pain oc stiffness. Local 
tonsillectomy later. 

Given I ganglion treatment w'hile having pain. Pain 
entirely relieved. Patient able to go to rehearsal. 
Dancing 1 hour after treatment. This treatment 
was given each month for 6 months. 

Given 1 ganglion treatment, pain relieved. Patient 
able to walk and work for remainder of day. 
Given 1 treatment in evening of same day. Ice 
applied at night to relieve swelling. 1 treatment 
nc.vt day with very little return of pain. 


Lumfao-sacral spasm Pain in back for s'cars. Pain wlien walking and Given 1 ganglion treatment with immediate relief, 

(sacro-iliac) climbing stairs. 'S'earlng heavy corset for sup- Able to climb steps with no discomfort. 1 treat- 

port. mcni given on following day. Pain entirely gone. 

No return of pain after 1 month. 


Cervical and Stiff shoulder for 15 years, getting svorse. 3 years After ganglion treitment, patient able to move 

Shoulder muscle ago had bursa of shoulder tapped with some relief, neck and shoulder. Pain in back and leg lessened, 

spasm (butsitis) No pain has returned, associated with pain )n back Given 3 ganglion treatments over period of 1 

Slid radiating down leg. Has stiff neck often. No week. Greatly relieved. No recurrence of pain in 

headaches. back, legs, neck or shoulder. 


Lumbo-sacral spasm 
(sacro-iliac) 
sciatica 


Lumbo-sacral spasm 
(sacto-Uiac) 


Cervical and 
Shoulder muscle 
spasms (bursitis) 

Chronic Arthritis 


Chronic Arthritis 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral spasm 
(sacro-iliac) 
sciatica 


Lumbo-sacral spasm 
(sacro-iliac) 


Hospitaliecd. Unable to walk because of severe Given I treatment at hospital. Patient able to get 
pain in lumbo-sacral region and right leg. out of bed and walk without pain immediately. 

Came to office next day and was given treatment 
for 2 consecutive days with almost complete relief. 
Able to get around and attend to her affairs. 

Acute pain in back. Very painful svhen moving Given 1 treatment with immediate relief. No re- 
aud walking. Adhesive strapping. Has been taking turn of pain. Strapping removed, 
baking treatment without, relief. 


Pain in shoulder and right arm. Painful to close 
hand, bias had pain on and off for about 3 
months. 

Stiffness of back of neck since last summer. X-ra)’s 
show some arthritic changes. No headache. 


Pain in left hand for last month with some swell- 
ing, radiating to left arm and shoulder. 


Severe pain in back, more acute when moving or 
walking. Unable to bend, unable to operate. Pain 
radiating to shoulder when mos'ing arras. 

Pam m back last 5 weeks. Difficulty in getting up. 
Pain radiating dowm right leg. Had backache, 
similar attach 3 years ago. Sudden onset. 

Pain in sacro-iliac region. Pain when bending and 
climbing steps. Unable to walk more than a city 
block. Suffering sacro-iliac pain for 2 years. 


After 1 treatment, patient able to close hand and 
move arm without discomfort. Given 1 treatment 
each d.iy for 4 days. Pain entirely relieved. 

Given t ganglion treatment with fairly good re- 
sults. Thereafter I treatment each day for 5 
•da 5 's. Improvement but some stiffness of neck still 
persisting, although patient reports she is able to 
sleep much hotter than before. 

After I ganglion treatment, patient able to dose 
hand without difficulty. After 3 treatments patient 
able to move arm and shoulder without pain. 
Swelli.ng also subsiding. Given 6 treatments in all 
vvith no rctvitn of pain or sw'clllng. 

Given I ganglion treatment with immediate relief. 
Abie to move without difficulty. Able to- operate 
same day. No return of pain or any discomfort. 

Given I ganglion treatment. Patient was able to 
bend and touch floor. Given 1 treatment every 
day for 3 da 3 's. Backache entirely relieved No 
return of pain. 

-a'*?' SlnsUon treatment with immediate 

relief. Able to bend and move without pain. No 
return treatment necessary. Was able to match in 
church parade following day after 1st treatment. 



Volume 13 

Nciingj. 10 


318 

Name Arc Sex 
- H.H. }6 M 

M.H. 5 1 F 

E.H. 50 F 

H.H. 5S M 

Dr.CR. 48 M 

H.K. 45 F 

B.S. 54 M 

J.B. 45 M 

A.O. 45 M 

G.P. 51 M 

P.O. 45 F 

J.L. 39 M 

L.L. 38 M 


S.A. 48 M 
A.C. 32 F 


B.C. 37 F 


Diagnosis 

Lijmbo-s.icral spasm 
(sacfo-i/iac ) 


Chronic Arthritis 


Ccri'ica! anti 
5houitJcr spasm 
(bursitis) 


Cervical and 
Shoulder spasm 
(bursitis) 


tumbo-sacrat spasm 
(sacro-iliac) 


bumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sjcral spasm 
(Sacro-iliac) 


AjtfiRrCAN JoURNAt OF 'DjGESTIVE jDrSEASES 


Tihfory 

P^in -n back 2-3 -R-ceJis. Onset while in bath tub 
became ttorse after coushm« spell. Pain worse 
sehilc sittms. Top of ,high pamM. P,i„ in 
rcfijon of lateral cutaneous nerve of thi^h. Vearine 
belt for support. Was hospitalired for 2 weeks. 


Treat mess! and Results 


uisen 1 sanslion treatment ssoth immediate relief 
No return of pain. Received 3 daily treatments 
then once weekly for 2 weeks. 


10 years hid pain in arms and unable to 
move them. Kelicved by sulphur baths. Lately^ 
jonus of big toes very sore ^nd tender. For last 
Week has had pain in left shoulder and )cic sterna- 
clavicular joint. Has feeling of coldness and numb- 
ness in 


Given I ganglion treatment with relief. Able to 
more arm and shoulder without pain. Given 1 
treatment each day for 3 week. Greatly improved. 
Feeling normal circulation returning to legs. Able 
to move shoulder without discomfort. 


Stid; right shoulder for last week. Pain starts in 
shoulder and radiarcs to forearm and fingers, had 
similar attack 2 years ago» diagnosed as bursitis. 
No headache. 


Has had pain in left arm for last 3-d months. Had 
diathermy without relief. Had general an«thcsja 
to wove arm, but no results. 


Pain in back. Pain more acute when moving. Un- 
able to stand to operate. Painful when moving 
arms. 

Last week moved from chair and felt sudden pain 
in sacro-iliac region. Now unable to mov'c. Hat 
some one to dress her. Pain wben standing and 
sitting. >S7eafing belt and adhesive strapping. 

Pain in right sacro-iliac region for last three weeks, 
radiating down right leg. Today unable to gw out 
of bed, Walking w'ith canc. X-rays show no bone 
disturbance. Taking baking treatments. Back 
scrapped. 


After I ganglion treatment, patient able to move 
neck and shoulder. Given 1 treatment each day 
for 3 days, then I treatment every 2nd day for 3 
week, then 1 each week for 2 weeks. At end oi 
treatments, patient able to move neck and shouldei 
without discomfort. No return of pain. 

After I itanglion treatment^ patient able to move 
arm with some pain. Given 1 treatment each day 
for 3 days. After 3rd. treatment, patient able to 
move arm without difRculiy. No recurrence after I 
month check-up. 

After 1 ganglion treatment, immediate relief. Able 
to bend tiithouc pain. Able to operate same day 
with no recurrent pain. 

Immediate relief with 1 ganglion treatment. Strap- 
ping and belt removed. Given I creacmenr the 
following >i\y. No return of pain. Discharged. 

Complete relief with I ganglion treatment. Slight 
return of pain during night, but able to get out 
of bed. Adhwive strapping removed. Given 1 
rreaimeni each day for 4 days with entire relief 
of pain. 


Neck and shoulder 
spasm (bursitis) 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral spasm 
(sacro-iliac) 


Cervical and lumbo- 
sacral spasm 

Intercostal Neural- 
gia (intercostal 
spasm) 


Lumbo-sacral spasm 
(sacro-iliac) 


Pain in left arm last few days. No previous at- Given 3 ganglion treatment with immediate relief, 
tacks. Unable to raise left arm. Pain is constant. Able to raise arm without difficulty. Pain relieved. 

No return of pain following day. 


Pain in sacro-iliac region with pain w'hcn bending 
and srooping. U^icomfortable when sitting or 
standing. Wearing belt for support. 

Since March 1942 had back pains in lumbar region, 
radiating into buttocks and thigh. Has slept on 
board since August 1942. Wearing brace for sup- 
port. 

Sacro-iliac pain, intermittently for 5-fi y'cars. To- 
day had ses'crc attack. 


Pain in back. Onset 1957 and intermittent since. 
Pain comes on with motion, bending, stooping. Kc 
neck or shoulder pains. Unable to pUy golf. 


Aboat 4 years ago patient received an injury to 
his back. Since, has had severe sacro-iliac attacks. 
Yesterday had severe onset of pain in back, unable 
to move. He gets no relief .from any’ position. 
Sleeps on board W'lth no benefit. 


Pain in back and arms. Has had repeated attacks 
for 2 years almost continuously. 

"Pleurisy pain" in back, numbness in hands and 
thighs. No headache. 


Severe pain in back. Unable to bend. 
svalking. Sacro-iliac region strapped with 
hesive. 


After 1 ganglion treatment, patient completely re- 
lieved of pain. Able to move with ease. No return 
of pain Of discomfort. 

After 3 treatment, patient discarded brace. Given 
r trcacmeric each day for 5 days. Entirely relieved. 
Able to sleep through night. Board removed from 
bed. No return of pain. 

Given I ganglion treatment with immediate relief. 
Able to move without pain. Given 1 treatment 
each day for 4 consecutive days. Complete relief 
of pain. 

After I ganglion treatment, patient was able to 
move, bend and stoop with case. Given t ganglion 
treatment every day for 3 days. Complete relief of 
pain. Check-up 3 months later. No return of 
pain. Playing golf again. 

I ganglion treatment with relief. Able to 
iloor with finger tips. No pain involved. Slight 
return of pain during night, but not as severe, and 
able to sleep. Returned for treatment for 3 con- 
secutive days With no return of pain after c^h 
treatment. Returned for check-up in 6 weeks. Nc 
return of pain. Able to move w'ith ease. 

Given I ganglion irwireent with immediatt relief. 
Pain completely gone. No return of pain. 

a\ftcr I gang/ion treamienr, patient stater numb- 
ness in hands greatly relieved. Able to move hand, 
pain in back gone. 2 days later returned for treat- 
ment with entire relief from pain. 

men 1 ganglion treatment. Patient able to move, bend 
ad- and walk with comfort. No follow up treatment 
necessary'. 


Jour. D. D. 
October, 1946 
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Name Arc Sr.v 
F.C. 36 M 


H.C. 32 M 


Pfc. 20 M 
J.R.B., son of a 
middle west 
Surgeon 


L.L. 46 M 


T.T. 50 il 


S.O. 47 F 


C.V. 56 M 
Ref. by Lib. Mut. 
Ins. Co. 


H.G. 36 M 


il.G. 44 M 


J.F. 40 J{ 


Diogiios/s 

Lumbo-sjcral spasm 
(sacro-iliae) 


Liimbo-sacral spasm 
(sacro.iliac) 


Jsloscle tonus 
disturbance 


Hamstring spasm 
(sciatica) 


Lumbo-sacral spasm 
(sacro-iliac) 


Osteo Arthritis 
Hypertrophic 


Atuscle tonus 
disturbance 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral spasm 
(sacro-iliac) 


Lumbo-sacral and 
Hamstring spasms 
• (sacro-iliac) 
(sciatica ) 


History 

Severe pain in back. Unable to bend of move. Pa- 
tient wearing belt for support. Hospitalized for a 
time. Was scheduled for spinal fusion operation, 
suggested for relief. 


Intermittent backaches for the last 2 years. Severe 
for last 2 weeks. Pain worse when sitting. No 
headache. Patient wearing belt for support. 


Was wounded in neck by shell which entered the 
larynx on right side passing through neck on the 
left. When seen in consultation at the request of 
the Surgeon General at Halloran Hospital, patient 
had been unable to elevate his left arm and suf- 
fered continuous pain in left hand, arm and shoul- 
der. A partial cervical sympathectomy bad been 
performed on left side with slight transient im- 
provement. He had also suffered a gun shot 
wound of right hand tvitli loss of 2 fingers. Pa- 
tient thus had tube in bis trachea, right hand in 
splint, and unable to use left arm for cither clean- 
ing tube or feeding himself. 

Had right sciatica in 1934, recurring 6 weeks ago. 
Still having pain. Pain on Walking, bending. Sleep- 
ing disturbed. Unable to get out of bed for 3 
weeks W’ith ease. Unable to sit down w-ithout pain, 
coughing brings on pain in right leg and left 
atm. 


Severe pain in sacro-iliac region. Unable to bend. 
Severe pain sshen walking. Back strapped with 
adhesive. 

Numbness in right hand. Stiffness in both shoul- 
ders and cramp In both thighs. No headache. Pains 
in shoulders worse last few days. Severe cramps in 
legs. No nasal discharge. Hands show swelling of 
knuckles and wrists. 


4 months ago fell from a ceiling, a height of 16 
feet, landing on cement floor. Was unconscious and 
taken to hospital. Had laceration of right forehead 
which was sutured. He also had abrasions of right 
temple and upper part of lobe of right ear. Does 
not know of any bleeding from ears, nose or throat. 
X-rays were taken while hospitalized. Now com- 
plains of stiffness of neck. Cannot turn head to 
right or left. Neck aches constantly. Unable to 
raise arm to horizontal level. Occasional headaches 
and dizziness. 

10 days ago, after lifting heavy carton, felt sharp 
pain in sacro-iliac region. Yhich left after about 
half hour. 3 days later pain recurred and is be- 
coming worse. Unable to walk, sit or lie in bed 
in comfort. 

About I B-eek ago, while working, suddenly felt 
severe pain in sacro-iliac region. Was unable to 
move. On bending head, felt severe pain in sacro- 
iliac region. Unable to walk without pain. 

Pam in back and right leg for I month. Unable 
to walk, becoming more severe. 


Trealmeitt ami Results 

Patient given 1 ganglion treatment with immediate 
relief. Given ganglion treatment for following 2 
days svith definite improvement each day. Then 
given 1 treatment each week for 3 weeks. Has not 
worn support since first treatment. Patient now 
playing tennis and is swimming with no ill effects. 
No return of pain. 

After 1st ganglion treatment, patient able to move 
freely without discomfort. Given treatment fol- 
lowing day with very good results. Returned 1 
«eek later. Reported no return of pain. Is not 
wearing support at present. 

Treatment was carried out at the Halloran Hos- 
pital through the courtesy of the Surgeon General. 
Anesthetization of spheno-palatine ganglion was fol- 
lowed by immediate relief of muscle spasm and 
pain. Patient was able to lift food to his mouth. 
After 2nd treatment, patient was able to feed him- 
self and had definite relief of pain. He received 
subsequent treatment of spheno-palatine ganglion as 
demonstrated to the Colonel in charge and was in 
condition to be sent home after two weeks. Within 
1 month he was able to drive a car. The spheno- 
palatine ganglion treatment w-as done under the 
supervision of Dr. Ruskin. 

Immediate relief after 1st ganglion treatment. 
Slight return of pain next da}’, but svalking w’ith 
less discomfort. Given ganglion treatment every 
day for 6 consecutive days. Slight return of pain, 
but gradually becoming less, then complete relief of 
pain. Able to move, walk, bend without pain. Sleep- 
ing improved. No return of pain. Each treatment 
supplemented by Ironyl and Calcium Ascorbate in- 
jections intramuscularly. 

After I ganglion treatment, patient able to bend 
and touch floor with finger tips. Pain entirely re- 
lieved. Patient given treatment 2 days later. No 
return of pain. 

After 1st ganglion treatment, numbness in hand, 
pain in shoulders relieved. Given ganglion treat- 
ment every 3rd day for two weeks. After scries 
of treatment, patient showed definite improvement 
in hands, arms, legs and back. Continued treat- 
ment once each week for 4 weeks. No return of 
pain in that length of time. Marked increase in 
mobility of hands and arms with regression of 
swelling. 

After 1st ganglion treatment, had immediate relief. 
Able to move neck and raise arm easily. Given 3 
ganglion treatments for 3 consecutive days with 
relief. Then given 1 ganglion treatment every 2nd 
day for 3 treatments. Definite improvement after 
each treatment. No return of pain. Able to move 
neck and raise arm after Ist treatment. Discharged 
after S ganglion treatments. Although patient had 
been listed as completely disabled by Compensation 
Commission before treatment, he returned to w’ork 
and waived total disability. 

Given I ganglion treatment with immediate relief. 
Able to move about without pain. Given 1 treat- 
ment daily for two days. No return of pain. Com- 
plete relief. 


After 1 ganglion treatment, patient able to move 
and bend with ease. Given ganglion treatment on 
3rd day follosvipg Initial treatment. No return of 
pain following treatment, 

I ganglion treatment with immediate relief. Able to 
stand erect and walk without pain. Given 1 treat- 
ment each day for 6 consecutive days. Slight re- 
turn of pain each day but' gradually lessening. Af- 
ter 10 treatments, no return of pain. 
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Namr Age Sex 
A.F. 65 M 


H.S.M. -i-l M 


Oiegnosis 


Lumbo-sjcral and 
Haroscrins spssnis 
(sacro-iliac) 

• (sciatica) 


Lumbo-sacral spasm 
(sacro-iliac) 


AmtCRICAS joURKAI, OF BlGESTn't' DrsE.\SES Voi^VKi; a 

KuJilUES. 10 


History 


Onset: coM J davs ago followed by severe pain in 
back rad.at.as down left leg. AFalfcing with diffi- 
cuJty. using cane. 


Pam m back, sacro-iliac region. Has had osteopath 
treatment. Has repeated recurrence, usually fol- 
lowing colds. Has dry throat, repeated colds. 


Immedute rehef after first ganglion treated 
^alkmg w.thout use of cane. Given treatCKnt~fm 
3 comecuttve days. ValHng improved bat still 
has slight pain. Given treatment in 10 davs fob 
lowing. Greatly relieved. 

Given 3 ganglion rrcatmcnts for 3 consecutive days. 
Immediate relief after 1st treatment. Pain in bad 
relieved immediately following initial treatment. 
Alter 1 week, return visit, reponed no reeurrro.-e 
..1 back pain. _ Each treatment supplemented br 
intramuscular injections of Ironyl and Caicivm 
Ascorbate. 


The entire series of cases received injections of Fer- 
rous adenylate (Ironyl) and Calcium ascorbate (Cal- 
scorbate) after each spheno-palatine ganglion treatment. 


The injections were given intramuscularly in the glu- 
teus, the caldimi on one side and the Ironvl on the 
other. 


REFERENCES 


1. Blair, H. A*: Muscle ExcitabUUy. Biol. Symposia, VoJ. III- 

2. Block, R. J. and Bolling, D.: Nutritional Opportumries n'ith 
Amino Acids. J. Am, Piereric Assn., Vol. 20, Sept. 194^5. 

X BozUrs E.: Acchn Potenehh and Conduction of Excitation in 
Muscle, Biol, Symposia, VoK HI. 

■4. Cannon, B, and Roscnblueth: Autonomic Xeura-Effcctor Sys- 
tems. T?ie Macmillan Company, 1937. 

5. Eccles ct ah Electric Potential Changes Accompanying Neuro- 
Afuscular Transmission. Biol- Symposia, Vol. Ilf. 

6. Fenn, O,: Afusefe. Biol. Sj'rnposia, Vol. 311. 

7. Gordon and Serringhaus.* Vifa/nin Therapy in General Practise. 
The Year Book Publishers, 1945* 

S. Hober, R.: Physical Chemistry of Cells and Tissues. BUkrston 
Co., 1945. 

9. Meyerhof, Otto: SigniBcance of Oxidation for Muscular Con- 
traction. Biol. Symposia, Vol. HI. 

10. Potter, V. R-: The Role of Vitamins in Energy Transformations. 
J. Am. Pi’ercric Assn., Vol. 29, No. 7, July 1943. 

11. Roscnblueth, A,: Conduction in Smooth Muscle. Btok Symposia, 
Vol. lU. 

12. Ruskin, S. L.: I. Studies on Parallel Action of Vitamin C and 
Calcium. Am. J. Dig. Dis., 5:408, 193S; 

ir. Studies in Cahium Mecabolism: Further Contribution to 
Comparative Studies of Physico-Chemical Properties of Gluconate 


and Ccviumace of Cjlcmm and of V/umin C. Ibi'd., Sifirfi, mS; 

III. Mechanism! of Wphrosis in Sinusitis in Childrfn. Actn 
Paediatric 16, 249, 274, 33.; 

IV. iVucieic Acid and XurIrorJde rherapy in A'asa! Diiraicf; 
Contributions to Study of Chemical Aspects of Nasal D«ea«s. 
Arch. Otol., 22:172, Aug. *35. 

V. Influence of Vitamin C on the Antihistamine Action ci Var- 
ious Drugs. Arch. Otol., 36:855-875, Dec. 1942. 

V/. Adenylic Acid in The Treatment of Agranulocytosis and Mu- 
cous Membrane Lesions. Am. J. Dig. Dis. 

Vir. The Therapeutic Use of The Amino Acid. Hiuidine m 
Allergy and Shock. “Histidine as a Factor in Histamine Epine- 
phrine Balance;" Am. ]. Dig. Dts., Vol. U No. 7, July 1943, 

VIII. High Dosage Vitamin C in Allergy, Am. j. Dig. Dis., Vol. 
12, No, 9, Sept. 1945. 

TX. The Role of the Coenzymes of the B Complex Viumias and 
Amino Acids in Muscle Metabolism and Balanced Nutrition. Am- 
J. Dig. Dis., April, 1946. 

23, Buskin, S. L, and Jonnard, R.t Etudes Physical-Chemic. Com- 
pare due Gluconate, due Scl de Calcium et de La Vitsmine C 
Cornpt. Rend dc Biol., 25:266-268, 1958. 

14. Ruskin, S. L. and Katz, E.r Therapeutic Aefion of Xucleotidlfs; 
Treatment of V'hole Blood Picture vith Ferrous Adenylate. Ann. 
Jnr. Med., 9, J}, 36, 1549, 1560, May *36. 

15. Wright, Samson: Applied Physiology. Oxford Univ. Press, 1941. 


Physiological Derangements in Organic Disease of the Intestinal Tract 

By 

SAMUKL STANDARD, M.D.*' 

SEW YORK, X. Y, 


T he Fux'CTiox' of the gastro-intestinal tract is pri- 
marilr’ the storage, conversion and absorption ot 
food to meet the nutritional requirements of the animal 
organism. The immediate importance of organic di.s- 
ease of the tract may be measured by the exteiit and 
severity of interference with tfie maintenance of these 
nutritional requirements. In obstructive lesions the in- 
terference 33 'jtli transportation of its contents explains 
the clinical picture. In inflammatory lesions withotit 
obstruction it often becomes difficult to account for the 
symptomatology purely on the basis of the organic 
lesion itself. The morbidity and often the critical fac- 
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venity College of Medicine and the General Surgical Service, Monte- 
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tor in death may he, and often is, widely removed from 
the organic source, and can he accounted for only on a 
functional basis. The ^ratient ma)- die in uremia 'vith 
normal kidne}-s, in convulsion with no cerebral dam- 
age. or may show a diffuse endocrinological breakdown 
with a normal set of endocrine glands. It Ijecotnes in- 
creasingly necessary to understand what the disease 




n c «' 




C- Yf 




Neurologically the gastro-intestinal tract is an inter- 
dependent unit stimulated by the cranio-sacral an m 
hibited by the thoracico-Iumbar atitonomk fibers. In tlie 
normal the peristalsis setup in the colon immediate > 
following a meal is responsible for tiie habit oi ce e 
cation. The refle-v vomiting seen in inflammatoiy m 
testiiia! lesions is an example in reverse of the same 
integration of function. One would tucpect to m 
functiona} involvement mediated through the autonomi 
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system in segments of tlie intestinnt tract anatomicallj' 

remote from the organic lesion. 

Such a set of circumstances had lieen well established 
as operating in vascular organic lesions which, too, are 
antonomically innervated. Thrombophlebitis of the fe- 
moral vein induces edema, pain , and ischaemia of the 
leg.' It was thought that all of these could he explained 
on the basis of the blocked vein and adjacent lymphatics 
until Oschner and DeBakey (1) showed that by a 
para-vertebral block in the lumbar area all of these 
signs maj' disappear in twenty-four hours without in 
anv war' relieving the organic block that exists. It was 
then postulated that the signs were the result of a reflex 
vaso-spasm of the peripheral arterioles mediated 
through the thoracicolumbar autonomic chain. The or- 
ganic lesion constituted the receptor organ for the re- 
flex, the sympathetic fibers and chain, the afferent and 
efferent arcs, and the arteriolar musculature, the effec- 
tor organ. Since then it has been shown that the 
ischaemia of an arterial thrombosis is only partly due 
to the organic block and in great part produced by the 
reflex vaso-spasm induced. Here, too, sympathetic 
block increases the bloo'd supply to the limb without 
altering the organic thrombus in the main artery. The 
most dramatic example of this, published by 'I'^olpito 
(3), is the restoration of function in a hemiplegic ex- 
tremity by stellate ganglion l)iock on the side of a 
cerebral thrombosis or embolus proving that the cerebral 
ischaemia can he relieved liy breaking the refle.x ar- 
teriolar vaso spasm induced ijy the organic lesion. 

The same principle is involved in the improvement 
seen following autonomic cardiac denervation by alco- 
hol or by surgical resection. Here too, the peripheral 
arteriolar spasm in the myocardium induced by the 
organic coronary thrombosis may he snftlcientiy re- 
lieved to increase the blood supply to the tissues not in 
the field of the actual infarct. Such autonomic dener- 
vation not only relieves pain but may actuallj' increase 
myocardial vascularity. 

Many clinicians have beesi struck by the weight loss, 
anemia, hypoproteinemia and vitamin deficiencies of 
relativel)' mild intestinal lesions. An excellent e.\ainplc 
of this is the gastro-jejuno-colic fistula. It was once 
thought that the profound cache.xia that often accom- 
panies this lesion could be explained on the basis of 
food being transferred from the stomach, a non-ab- 
sorbing organ, to the colon, another non-absorbing 
organ (except for water) ; the entire small intestine 
being side-tracked the patient absorbed nothing from 
the ingested food. Since then it has been established 
that the fistula is usually a small one, that little if any 
food finds its way into the colon directly from the 
stomach, that most of it does traverse the entire length 
of small intestine, and yet weight loss is profound. 
rhe mjlamimtory lesion at the fistula sets xtfi an irri- 
table focus zuhicli Ycfic.xiy induces a hypcrpcristalsis in 
the small mtestlitc of sufficient intensity to carry food 
through xf with such speed as to allow practically xio 
iimc for absorption. A preliminary proximal colostomy 
• side-tracks tlie infectious colonic contents away from 


stomach and jejunum at the fistula. Ihe acute inflam- 
matory process subsides and though the fistula still ex- 
ists, as proven later at ojieration, the reflex hyperperi- 
stal'sis of small gut slows down sufficiently to allow 
adequate absorption. The improvement shown bj' these 
patients is often so marked that some refuse definitive 
surgery when it is later offered to them. 

Ulcerative colitis is known to be a most deiiilitating 
disease yet here too a lesion involving rectum and sig- 
moid witli relative freedom of the remainder of the 
coion from organic disease will induce profound sys- 
temic effects. These can be attributed to the reflex ef- 
fects upon the small intestine. Gastro-intestinal series 
demonstrate the speed with which the small intestine 
transports its contents from stomach to colon. Early in 
the disease the barium may be in the cecum in thirty 
minutes. 

True it is that water and minerals and proteins and 
blood are lost from the colonic mucosa. Yet with an 
intact small intestine one begins to wonder why re- 
placement becomes impossible and one begins to under- 
stand why ileostomy fails to control the dehilitj' induced 
by the disease so long as the organic lesion continues 
to constitute the irritable focus for a hyperperistalsis 
which prevents adequate absorption. 

'I'he same principle may he applied to the relati\'ely 
.small lesions seen in regional ileitis. The diversity of 
surgical opinion on whether to resect or side-track the 
lesion rests on the differing responses of the organic 
lesion when it is defunctionalized. If the lesion heal.s 
by the side-tracking procedure no more surgery will be 
required. If it fails to heal, its reflex effects will con- 
tinue to be a source of morhiditj’- although it is anatom- 
ically no longer a factor. 

Tuberculous ileitis induces somewhat the same picture 
and needs to be dealt with in the same way. 

It is rare that a nutritional deficiency can be attrib- 
uted to a single factor. Mackte (4, 5) has shown that 
usually the deficiencies are multiple. Once established 
the function of the small intestine may be r'ariously 
disturbed. This part of the tract is emphasized because 
upon it, almost alone, falls the responsibility for ade- 
ciuate absoqniou and the maintenance of nutritional re- 
qiiirement.s. Earlj' in nutritional deficiencies functional 
absorption is interfered with by hyperperistalsis ; later 
actual organic patliology of the mucosa and myenteric 
plexuses have been demonstrated by Gordon/ When 
this has occurred nutrition cannot be maintained even 
with slowing of propulsion of its contents. 'J'hits a 
vicious cycle is set up. The functional derangement 
limits absorption which in turn induces a nutritional 
deficiency which further aggravates the already exist- 
ing interference with proper absorption. 

Many disturbances related to chronic intestinal dis- 
ease states har'e been emphasized in the recent literature. 
Hiey include hypoproteinemia and vitamin deficiencies, 
io these completely reported by Golden and by i^fackie 
may be added the rarer and more generalized manifes- 
tations such' as hormonal deficiencies and resultant in- 
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fantalism in the young, alterations in mineral metah- 
olism particularly calcium loss and calculus formation, 
and production and maintenance of anemic states. 

The great importance of the maintenance of a con- 
stant and adequate protein content has been einphasized 
in both the medical and surgical clinical literature as 
well as in the preclinical fields of physiology and bio- 
chemistry. A surve3- of the biological defects that ap- 
pear when the bod}’ is deprived of its most important 
building materials, either because of inadequate intake 
or excessive loss re^'eals a wide distribution of signs 
and symptoms. That these signs may be altributed 
solely to the hypoproteinemia is questionable. Many of 
the intestinal changes have been rejiroduced in animals 
by simple plasmaphoresis. in the nephroses as demon- 
strated by Prendergrass (7) and with disorders of the 
liver; all three being associated with hypoproteinemia. 

The list of manifestations induced Iw hypoprotein- 
emia is an impressive one, it includes water retention, 
calcium mobilization and depletion, alterations in liver 
function, in wound healing, in intestinal motility, in the 
production of anemia, and in multiple vitamin and 
hormonal defidencies. 

The most important role of the plasma proteins is 
the maintenance of the constancy of the physical state 
of the plasma. In their absence or diminution the fiuid 
balance between the blood and the intercellular tissue 
spaces and serous cax’ities is disturbed. Water retension 
in liypoproteinemic states lias long been recognized. 
The combined oncotic pressure of the 7 grams of pro- 
tein per 100 cc. of blood is 30 mm. Hg. It is this force 
which keeps fluid within the vascular hed against the 
hydrostatic pressure tenditig to push it out. Ehnan (8) 
suggests that in speaking of protein deficiency it would 
more nearly present the cliemical pattern to define it 
as “hypoalbumenia” rather than liypoproteinemia. The 
albumin molecule is about J4 the size of the globulin 
molecule and is the first to lie lost and in most instances 
the only plasma protein lost. Note that in Case 1 the 
plasma protein fell from the normal (7 Gms. % with 
an A-G ratio of 4.5-2.5) to a total of 3.7 Gms. %. The 
inverted A-G ratio is due almost entirely to aihumin 
loss with gloliuiin practically unchanged. Each gram of 
aihumin per 100 cc. of jilasma e.xerts an oncotic pressure 
of 5.5 mm. Hg. each gram of globulin per 100 cc,, a 
pressure 1.4 mm. Hg. From this it becomes plain that 
the albumin fraction is responsible for 85% of the 
total osmotic tension of the jilasma proteins. With this 
in mind edema levels are reached because of an albu- 
minemia in ever}’ instance. The lo.ss of all the globulin 
from normal plasma would induce a fail in osmotic 
tension of lesser magnitude than the lofs of one gram 
of albumin. This i>oint deserves empliasis since albu- 
min solutions are now available for parenteral use. 

A negative nitrogen balance is the rule in chronic 
ulcerative colitis with progressive breakdown of body 
protein. Unlike fat and carbohydrate there are r.o 
available stores or reservoirs of protein m the body. 
There are at least three causes for protein reduction in 
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tilceratii-e colitis. First, there is the direct loss from 
the ulcerated areas. Second!}- tliere is the decreased 
alLSorption in the small intestine due, in the early stane.s 
to hyjieqienstalsis with its speedy transit .-md evaeinrioii 
of unassimilated contents. Eater there is faulty ah^orn- 
tion due to organic diseases of tiie muco.sa.' Thirdiv 
there is the increased caloric need due to In-perpyrexia 
and increased metabolic rate associated with -niorexia 
whicb. limits the actual intake. This combination of 
forces often reduces proteins to critical levels. 

Another effect of hypoproteinemia wliicli is often 
considered an isolated occurrence, is calcium depletion, 
'i'here are three chemical factors that determine calcium 
solubility in serum. I. A portion (about ) held in 
solution by forces which orilinarily govern .solubility in 
salt solution. 2. A larger portion (about 50%) which 
remains in solution by virtue of the retarded jirecipi- 
(atioii that is characteristic of supersaturated solutions 
of calcium carbonate and jdiosjiliate. perhaps a.s die re- 
sult of the presence of the paratliyroid Iiormone. 3, A 
portion (about 25%) held in solution iiy tlie senim 
proteins (Peters and Van Slyke (13) ). With jiroteiii 
breakdown as much as 2.5 mg. % calcium may be 
liberated. This ma}’ contribute to the frequency with 
which calculi are found in this and other similar de- 
bilitating diseases. 

The role of hypoproteinemia in wound healing and 
wound disruption has been ex])erimentally and clinically 
confirmed. The not infrequent iirstances of edematous 
stomata following gastro-enterostomies hai'e leceived 
attention because of the ohstnictive syminoms dicy 
produce. 

The importance of adequate jilasma protein values for 
the jirevention of liver damage and for the .•’e.storation 
of normal liver lipids in fatty livers lias been carefully 
worked out by Ravdin and his coworkers (14. 13, 16, 
17). V’liiiierability of the liver to damage by anaes- 
thetic agents and anoxic states has lieen emiilinsized 
bv the same investigators. This group was among the 
first to teach that adequate iiroiein administration was 
a more important element in liver jirotection than ade- 
quate carbohydrate supjily, with the additional warning 
that plasma protein will not be replaced by the adinim 
istration of a high protein diet unless there is in addi- 
tion a carbohydrate supply adequate for caloric needs. 
Only after the caloric need is met will ingested or in- 
jected prbteins be utilized to replace tis.sue and plasma 
proteins. When tissue proteins are depleted the ad- 
ministered proteins will be utilized to replace tissue 
proteins first ; serum jiroteins ma,v remain low over a 
period of time. Elman’s (8) studies Iiave shown that 
the proportion of tissue protein depletion to plasma 
protein is of the order of thirty to one. i. e., for every 
gram reduction demonstrated in plasma !>rotcms there 
Ls been a thirty gram loss in tissue proteins. Dus must 
be Iwrnc in mind in calculating quantitative replacement. 

Calailus Formation: The three cases reported in 
this paper all showed clinical calculus formation. Uvo 
of tile^ cases showed both gal! bladder and kidnc} 
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Di-RANCfiMKN'rs IX Organic DiskasK oi^ thk Iktkstinai. Tract 

should be mentioned tliat although this is obvious and 
stones; one showed kidney stones. It is a summation demonstrable that other more subtle manifesta- 

ot factors which is responsible for the formation of Vitamin B deficiency exist and go unrecog- 

stones; the derangement including acceleration in both nized. Long before such complete paral3'sis occuis. 

calcium mobilization and jjrecipitation. Mobilization is milder svmptoms such as heaviness of the lower ex- 

increased by the decalcification of disuse seen in simple tremities. calf muscle cramjis, jiaraesthesias of the toes 

bed rest and demonstrated most dramatically in cast fingers, burning of the feet and pain in the legs 

immobilization of fractured extremities. Secondly there ajjpear. Vibratory sensation ma_v be lost in the toes, 

is the release of calcium mentioned above in protein Ankle jerks are diminished or absent. Knee jerks may 

depletion. Thirdly in acidosis so frequently accoinpanj- disappear and finally position sense of the toes becomes 

ing the debilitating gastro-intestinal diseases, bone de- impaired. Calf muscle atrophy develops and foot drop 

calcification is accelerated. Added to these sources of follows. The medical complications of Vitamin B de- 

increased mobilization there is the factor of deh3’dration ficiency may he mentioned only in that a jiatient with 

with increased concentration of body fluids wh.ich lead ulcerative colitis and advanced Vitamin B deficiency 

to precipitation of salts out of solution and the role constitutes a critical surgical risk if he shows evidence 

played by Vitamin A deficiency in increased calcium jj,, enlarged heart or a serous effusion and has had 

precipitation. a„y history of circulatory collapse attributed to myo- 

The role of Vitamin A deficiency in urinary calcidus cardial damage as the result of Vitamin B deficiency; 

formation has been demonstrated experimentally and the so called Beri-beri heart. 


clinicalK'. Osborne and Medal (9) and Van Leersnm 
(10) have demonstrated urolithiasis induced in \'ita- 
min A deficient rats. Higgins (11) has produced ur- 
inary calculi in Vitamin A deficient dogs. The stones 
produced consisted chiefly of calcium phosphate and 
carbonate. The wide.spread occurrence of urolithiasis 
in the orient is considered dependent upon Vitamin A 
deprivation. The mechanism apjiears to be .-elal'-d to 
the known effect of Vitamin A deficiency in impairing 
epithelial structures and in promoting keratinization. 
McCamson (12) believes that desquamated keratinized 
epithelium from the urinar3’ organs may jirovide the 
nucleus about which crystalline material i.s deposited. 
Blusterman’s case of gastro-jejuno-colic fistula resulted 
in Vitamin A deficiency and night blindness, but he 
does not report stones in this case. 

Vitamin Deficiencies: Functional alteration in the 
small intestine due to Vitamin B deficiency in ulcerative 
colitis and other intestinal diseases associated with nu- 
tritional deficiencies have been described by Golden 
(6) and Mackie (5). Golden’s description reads, “in 
the earlier le.ss advanced stages the barium sulfate may 
pass rapidly through the jejunum reaching the lower 
part of the intestinal tract in a quarter of an hour and 
entering the caecum in less than a half hour . . . in the 
more advanced stages the movement of the barium sul- 
fate is slowed. It may not reach the caecum in six 
hours or longer.” He describes segmental puddling and 
retention of barium in the advanced stages. Ravdin 
points out tb.at the roentgen appearance of the small 
intestine in dogs with experimental hypoproteinemia is 
indistinguishable from that of dogs with Vitamin B 
deficiency. It has been suggested that these alterations 
seen in hypoproteinemia may be due to a reduced “ac- 
ceptance of vitamin B 133' hypoproteinemic tissue. 

As demonstrated in the appended case reports, the 
peripheral neuritis of Vitamin B deficiency may become 
so seveie as to produce complete paralysis. The’ bilateral 
toot droj) exhibited by this patient in the course of his 
illness is a dramatic example of this deficiency. It 


The underlying mechanism by which vita,mins func- 
tion is not completely understood. The slowing or 
halting of cellular metabolism resulting from their de- 
ficiencies is recognized. Vitamin Bj is intimateh' con- 
cerned with the normal metabolism of carbohydrates. 
It acts as a carrier of oxvgen and is necessary in the 
normal completion of carboliydrate oxidation. We may 
ply a Vitamin B, deficient patient with a high carbo- 
hydrate diet to meet his caloric needs and wonder why 
he fails to utilize it until his Bj deficiency is overcome. 
Until B] deficiency is overcome the cells cannot utilize 
the carbohydrate offered, the caloric needs will not be 
met and administered proteins may fail to achieve cel- 
lular or plasma replacement. 

Vitamin A: Wilbur and Fusterman (IS) report a 
case of night blindness in a patient with a gastrocolic 
fistula. Night blindness is due to a delay or failure of 
regeneration of visual purple in the retina which is in 
turn due to Vitamin A deficiency. Repair of the fistula 
resulted in complete recovery from the night blindness. 
The role of Vitamin A deficiency in calculus formation 
has been mentioned above. 

Hormonal Deficiency: Infantilism due to glandular 
hypofunction in nutritional deficiency states appears 
infrequently in the literature. It is described by Alpert 
(19) in a seventeen 3-ear old diabetic who before the 
insulin era was treated 133- a starvation diet ; she showed 
advanced evidence of ph3’sical and sexual immaturit3'. 
One year after insulin became available, normal physical 
and sexual maturity were obtained. Langston (20) 
reports a seventeen year old boy with congenital hemo- 
lytic icterus, whose develojiment was that of an eleven 
3 ear old child. Splenectom3’ followed I33’ anterior pitui- 
tary extract resulted in a dramatic development to nor- 
mal physical stature. Benson and Bargen (21) re- 
ported a series of twelve cases of retarded sexual and 
Mmatic development occurring in ulcerative colitis. 
Davidson (22) has reported three cases of ulcerative 
colitis from the medical service at Montefiore Hospital. 
Iwo of Davidson's three cases came to autopsy. Each 
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showed that there was basophilic hj'perplasia of the 
pituitary similar to that seen in Vitamin A and E de- 
ficient rats. In animals it implies a comjiensatorv re- 
action to partial castration. In the human it may be 
interpreted as a secondary pitiiitar}- response to a sub- 
functioning testes. The pathological reports on the sex 
organs were identical in both cases. They read, "The 
testicles in each case were small and prepubertal. The 
tubules were small. There were no mitotic figures or 
any evidence of maturation. The interstitial cells were 
swollen with round vesicular nuclei and colorle.ss cyto- 
plasm.” 

In the case presented tonight the patient was nineteen 
years old, showed all the signs of pluriglandular in- 
fantilism in the absence of breasts, absence of pubic 
hair and epiphyseal markings of a child of twelve. 
These pluriglandular manifestations represent evidences 
of hypofunction for which we have no laboratory tests. 
These glands reflect their metabolic derangement in 
alterations' in physiological function resulting in the 
younger age group in an underdevelopment such as de- 
scribed above. 

Hemoglobin and red cell formation; Ordinarily the 
restoration of hemoglobin and red blood cells is as- 
sociated with iron ingestion or injection of liver extract 
or transfusions. It should be remembered that red cell 
formation requires proteins and in hypoproteinemic 
states red cell regeneration is markedly retarded. W'hen 
anemia and hypoproteinemia coexist, hemoglobin pro- 
duction has precedence over plasma protein production 
(Robscheit-Robbins (23) ). 

In nutritional deficiencies such as indicated alxu'e, 
replacement pre-operatively in a surgical case or as a 
main course of treatment in a medical case depends 
upon the abilit)’ of the intestinal tract to accept and 
absorb adequate diets. In any attempt to replace pro- 
teins it has been pointed out iw Ravdin (14, 15, 16, 
17) and others that unless an adequate caloric require- 
ment in the form of carhohj'drate is administered, pro- 
tein will be utilized for energy’ rather than for replace- 
ment. Many of the failures in protein alimentation 
have arisen from this error in dietary management. No 
protein will be stored until the energy requirements 
have been fulfilled. Ravdin suggests a diet consisting 
of 75% carbohydrates, 20% protein and 5% fat in pre- 
paration for suTgey in patients who are either obviously 
hypoproteinemic or in patients with gall bladder disease 
with increased lipids in the liver. 

Elman (8) suggests milk, skim milk, egg.s, lean 
meat and soy beans as excellent sources of protein when 
these can be administered b\* the oral route. V'here 


protein nourishment is difficult as it is in ca=es of ul- 
cerative colitis there has been developed preparations 
of ammo aads containing casein iiydrolysates which 
can be taken by mouth or intravenouslv' In chronic 
hr-poproteinemia due to malnutrition plasma transfu- 
sion which is of such inestimable value in acute protein 
deficiencies in hemorrhage, shock or burn may be a dis- 
appointment. T his is to be expected since the plasma 
protein values represent only a measuring stick of Iwdy 
protein depletion and replacement. Each gram loss of 
plasma protein represents a 30 gm. loss in tissue protein. 
The replacement therefore requires a quantity of pro- 
tein which would be impractical to supply through plas- 
ma transfusions. Hydrolized protein can be administered 
intravenouslj' in d% solution with 5% glucose. Such 
a solution supplies 50 grams of protein per 1000 cc. In 
preparing nutritionally depleted patients for surgery 
some form of Iwdrolized amino acids should be added 
to the glucose and salt infusions. If the intestinal tract 
is available, one ma}' administer by mouth 250 gms. of 
Amino .Acids and 500 gms. of carbohydrate eveiy 
twenty- four hours. If this is not tolerated. 500 gms. 
of dried milk per day will furnish 25 gms. of Nitrogen. 

For already existing ritamin deficiency Jolliffe (24) 
advises erring on the side of wasting the vitamin by 
massive dosage rather than giving a suhoptimal amount. 
He suggests that vitamin supplements in addition to an 
adequate diet should include Vitamin A, 50.000 inter- 
national units, ascorbic acid, 400-500 mg.. Thiamine 
Chloride, 300-1000 mg., the first day and a maintenance 
of 50-200 mg. each day along with a source of the entire 
B complex included in Vegex, 20 gms. Brewer’s yeast 
60 gms., aqueous liver extract, 30 grams. Starr (25) 
adds riboflavine, 10 mg., nicotinic acid, 100 mg., Vita- 
min K, 2 mg. (in hemorrhagic states due to prothrom- 
bin deficiency). 

In these disease states the functional derangements 
are widespread. The underlying mechanisms are mul- 
tiple. The signs and symptoms are diffusely distributed 
thioughout the body as demonstrated in night blindness 
and foot drop. Yet the principles involved in their con- 
trol are few. Rehydration, remineralization, protein 
and vitamin replacement and finally surgical remoral 
of the organic etiological agent. 

Proper preparation is disappointingly slow and often 
incomplete as demonstrated in the case- presented. Vet 
any improvement makes surgery less hazardous. W’hen 
the organic disease is removed the foais for reflex chs- 
function of the organically uninvolved intestine is 
eliminated and the intrinsic compensatory mechanisms 
swiftly restore the constancy of the deranged internal 
eiirironmcnt to normal values. 
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■ DISCUSSION BY DR. .ARTHUR M. WRIGHT 

The cases presented and the paper read this evening 
are both e.xamples of the changing thought in surgical 
practice and surgical teaching. These are presented as 
phj’siological derangements with surgical techniQue as a 
method in our therapeutic armamentarium. Surgery was 
merely a means to an end. There rvas no stress laid on 
the techniq.ue required, the suture material used or a new 
clamp for a special purpose. The paper deals udth funda- 
mental concepts rather than with isolated details. 

Tliere was a time when a student was taught the de- 
taUed sj-mptoms of a disease which he then liad to label 
with a narne. He ivas then taught to treat this label. His 
excellence as a student was then measured by the num- 
ber of such labels he could conjure up out of his mem- 
orj". Teaching today stresses the underlying physiological 
derangements responsible for the symptoms seen in the 
disease. The student thus becomes rich in principle rather 
than in fact. He learns to bring together under one com- 
m.on denominator various diseases that have no apparent 
clinical similarity but which share a common phj’sio- 
logical dislocation. 

An example of the advantage of this type of under- 
standing of disease was illustrated in the cases presented. 
One need only have a student understand that hypo- 
proteinemia occurs in a disease and the reason for its 
occurrence. He knows all of the symptomatology that 
follows hjToproteinemia no matter how induced. He 
thus realizes the oneness of the origin of symptomatology. 
The principles responsible for the symptomatologj' hold 
universally' without regard to the body system involv'ed. 

In this paper it is demonstrated that the autonomically 
innervated gastrointestinal tract induces i-emotc reflex 
functional derangements in response to organic disease 
similar to those found with thrombo-phlebitis or arterial 
thrombosis in the vascular system. 

The training of a surgeon lias clianged within the rela- 
tively recent past. Perhaps it is more an ampiitication 
than a change. Tliere was a time when tlie professor of 
surgery had held a similar position in anatomy and a 
training in anatomy was considered the most important 
apprenticeship to surgery. The need of a knowledge of 
altered anatomj' in disease states led to the additional 
training in pathology. Today the need to undei'stand the 
functional alterations associated with anatomical disease 
brings the next preclinical science to the foreground in 
the training of a surgeon. The phj'siclogist is now taking 
his place alongside the anatomist and the pathologist, 
establishing the truth of Harvey Cushing’s definition of 
a surgeon. He speaks of him as “that medically trained 
artisan we call a surgeon.” 


CASE I — W. S., bom 1907, 

In May of 1939, at the age of thirty-two, lie was ad 
mitted to another hospital in the city with a history' o 
mucous diarrhea, weight loss, fatigue and abdominal pair 
He had a history' of having had frequent bowel move 
rnents for some ten years previously. He had ne\er no 
heed gi'oss blood in the stool. His recent weight loss wa 
twenty pounds. 

showed an anemia of 2.9 miUioi 
red cells and 50% Hgb. His stool was negative fo 
amoeba, typhoi^ dysentei-y group or tuberculosis. It wa 
Benzidine positive. 


In July', 1939, at that hospital he had a polyp removed 
from the rectum, and a double barrel ileostomy performed 
for an established diagnosis of ulcerative colitis. He 
showed some improvement, gained iveight, and felt gen- 
erally better following this procedure. 

In October, 1939, he had a history suggesting left ne- 
phrolithiasis which subsided spontaneously. 

In April, 1940, he was readmitted to the hospital for 
a perirectal abscess at the site of the remov'al of the 
rectal polyp which had never healed. This was incised 
and drained but failed to heal. This anal lesion continued 
with advancing severity throughout his illness. 

After this brief improvement his symptoms returned 
with increasing severity. He lost weight and strength 
and on October 7, 1940, was admitted to Montefiore Hos- 
pital bedridden, complaining of exquisite pain in the 
anus and abdominal cramps. He had become an addict 
demanding moi-jjhine for relief and requiring one quarter 
grain of morphine six times a daj' for relief. 

Physical examination revealed a cachectic male (Fig. 
lA), (weight seventy-eight pounds from an original 
weight at the start of his illness of one hundred and forty'- 
nine) psy'chically demoralized, a beefy red tongue and ul- 
cerations at the angles of the mouth, characteristic of 
advanced vitamin B deficiency. He had a draining ileos- 
tomy', u'ith an adjacent abdominal wall abscess, a slough- 
ing perineum, an anal region in which the terminal anus 
had sloughed away 3vith the lectal opening in the hollow 
of the sacrum some two inches above the skin margin. 
There was a profuse bloody purulent discharge from the 
rectal stoma. 

Laboratory data sliowed a profound anemia; 2.9 M. 
Hgb. 53%'. His blood urea was 10.7 mgm. %. His white 
blood count varied from twelve to twenty' thousand witli 
a liigh poly' differential. His total protein varied between 
four and five grams % with no A. G. reversal. He did 
not develop nutritional edema. 

He was put on a high caloric, high vitamin diet with 
repeated transfusions and infusions of glucose and saline. 
Massive vitamin therapy' was tried giving the whole vita- 
min B compie.x with riboflavin and nicotinic acid. For 
a time he received 50 mgm. of nicotinic acid every' hour 
for ten hours a day for a period of five day’s Chemother- 
apy was given in the form of sulfaguanidine- through the 
distal ileostomy loop. The patient showed little improve- 
ment under this treatment. 

On May 12, 1941, the firat stage colectomy was per- 
formed through a transverse incision. The colon was re- 
moved from the ileum to the sigmoid (Fig. 2). The distal 
sigmoid being left out on the abdominal wall as a mucous 
fistula. His post-operative course was stormy for the 
first 3veek. He then began to show slow improvement. 

On November 3, 1941, the perineal sloughing wound 
measuied some six inches by' three inches in diameter 
and the terminal rectum was at the apex of this wound 
draining a bloody purulent discharge. 

On November 11 , 1941, an abdomen-perineal resection 
was performed removing the remainder of the involved 
colon. 


On June 22, 1942, the patient had an attack of calculous 
cholecy'stitis with jaundice which subsided spontaneously. 

^ May, 1942, a skin graft to the perineum failed to 
taneouriy permitted to gi-anulate in spon- 

On November 18, 1942, all wounds had healed. The 
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Fig. I, Case I — A. November, 1941. one week after complete colec- 
tomy. Vcighc 85 pounds (preoperative weight 70 pounds). 

B. November, 1942, one year after colectomy. ^'*cight 154 pounds. 

C. Demonstrates }'* protruding ileostomy which falls into bag and 

spares skin irritation of ileal contents. 



PIj. j|_ cIjsc I — Colon from terminal ileum 
of colfcromy. Note complete muctnal destruction 


to sigmoid; first stage 
with pseudo-polyposis. 


patient had gained seventy pounds in weight back to his 
original one hundred and forty-eight pounds (Fig. IB and 
C). He was left with a draining ileostomy for which he 
wears a bag and was discharged from the hospital on 
November 21, 1942. 

This case is presented as one of advanced ulcerative 
colitis which failed to respond to ileostomy and did not 
show significant improvement until the entire colon was 
removed. Colectomy was followed by prompt and pro- 
gressive improvement. Except for the unavoidable ileos- 
tomy the patient’s physical health has been restored 
almost to its original state. 


' This case is presented as one of advanced ulcerative 
colitis which failed to respond to medical treatment or 
ileostomy and which showed functional recovery o - 
lowing removal of the organic pathology by compicie 
colectomy. He demonstrates a nutritional deficiency vith 
clinical urinary and gall bladder stones. Neither of thc.se 
ivere nroven surgically. 


SE n — K. S., bom 1920. 

n March. 1937, at the age of 17. the patient was ad- 

ted to a hospital in New York '’•'‘‘f* . ^ 

acute appendicitis. She had teen a 

eral years before but had had no acute illness, mr 

Snts at that time were abdominal pam omc 

rrhea and vomiting. She had been "’e^mat ng 

otily for three years. Menstruation stopp 

e and has not returned. Laparotomy 

led a diffuse intestinal tuberculosis. ^ " 

mlum and a Iwnph gland were removc-d at this turn. 


327 


derangements IX Organic Disease of the IntesTinae Tract 


Jour. D. D. 

OcTonr.R,. 1946 

both Of which were pathologically s 'tim? 

tuberculous. No further surgery was done at this time. 
Ten days later the patient was reopened and an iteo 
transverse colostomy was performed on the right side 
of the transvei-se colon. Following this operation she de- 
veloped multiple abdominal fecal fistulae which persisted. 
Her symptoms of diarrhea, abdominal pain and occasional 
distension and vomiting continued. A chest plate at this 
time showed a minimal, inactive tuberculosis of the left 
upper lobe. She was sent to a sanatorium for treatment 
for six months. The x-ray appearance of this lesion has 
not changed and has remained quiescent through these 
years. 


On April 26, 1940, eighty centimeters 
were resected and an ileotransverse f 
at the distal end of the transverse colon. The i^^al stump 
entering the caecum was closed thus sidetracking the 
ileum, caecum and adjacent colon and the 
from them to the intestinal wall. The post-operative 
course was stormy for two weeks, requiring 
transfusions and infusions to maintain water balance. 
Macroscopic examination and miscroscopic examination 
of the removed specimen were reported as showmg tu- 
berculosis. A lymph node attached to the specimen 
showed typical tubercules and areas of caseation. 

Following this procedure the abdominal wall innam- 



Fig. Ill, Case 2 — A. April, 1940, before operation, weight 50 pounds. 
Note absent breasts and pubic hair of infantilism. Age 19, appeared 
to be 12-13 years old. 

B. November, 1940, eight months postoperative. Weight 104 pounds. 
Note development of breasts and pubic hair, general maturity of 
face and body. 


On Januarj' 17, 1938, she was admitted to Montefiore 
Hospital. She was bedridden, emaciated,, weighed fifty 
pounds, showed all the signs of pluriglandular infantil- 
ism (Fig. HI) with absence of breasts and pubic hair. 
Her epiphyseal markings were those of a child of twelve 
(Figs, rv and V). Her abdomen showed multiple fecal 
fistulae draining small intestinal contents. A note by the 
physio-therapy department at this time remarked “The 
patient is learning to walk.” She showed carious de- 
generated teeth (Fig. VI). 

In March of 1940 she was seen by the surgical service 
and since the pulmonary disease was considered minimal 
and inactive and the patient was a hopeless invalid with 
the abdominal pathology that existed, surgery was de- 
cided upon. 


mation subsided with the reduction in fecal flow and on 
March 17, 1941, a resection of the terminal ileum, caecum, 
ascending colon and transverse colon to the distal ileo- 
transyerse colostomy was performed. The abdominal wall 
containing the fecal fistulae was removed in one mass 
with the intestine. The post-opei'ative course was smooth 
following this procedure. The pathological report on this 
specimen which had been exposed to infection by the 
fecal fistula was reported as nonspecific granuloma of the 
iniesiine. 

Before going to the surgical service she was treated by 
diet, iron, vitamins, cortate, estrogenic substances, pitui- 
tary and ovarian products, liver extracts and multiple 
teansfusions but showed no improvement on this care 
Following the second procedure improvement was pro- 
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Fig. IV, Case 2 — A. Anteroposterior view showing epiphyses of child 
of 12 (patient 19 years old) March, 1938. 




Fig. V, Case 2 — 


A. Lateral, view shossing ep'iphyses of child of 12 
(patient 19 years old) March, 1938. 
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eressive and eight months after the second procedure h^ 
fSt had risen to one hundred and four pounds (a 
gain of fifty pounds). There was obvious 
of the signs of i^^^ntili^. I^bic ham re^PF^^^^^ 
development v/as noted (Fig. IIIB) ana Z* 

occasional diarrheal stool tStoey and 

This patient developed calculi in both ‘he ua J 

,hrgalAl.M,r, in fr’.JThe' .tS •» 

second intestinal . i^t^vyHney for which a 

obstructive infection in the g * gf 1943 the 

pyelolithotomy was P^rf°’™^\^“t^e®^a,culous cholc- 
patient developed ""erfomed with 

cystitis for which a cholecystostomy was pertorm 

ficiency showing: 

1. Pluriglandular infantilism and 

2. Provi, clcplou. Iom..llon in tbo Inter -a “ 

‘t “Ll teovnrr iclloidng n.mplet. r.™".! «I 
the organic pathology. 

CASE in — A. K., born 1910. 

of appetite, weight loss and . . ,„here x-ray and 

Jan. 1939. Admitted to a hospital where^.^^ 

sigmoidoscopy showed improvement. ' Weight 

globin of 44% and one report of 25 /o. 


Fig. IV, Case 2 


. B. Showing 


adult fused epiphyses December, 1943. 
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I-S- VI. Case 2-Dcscnc„tcd upper teetK d 

PPer teeth due to nutritional deficiency. 

llj 1940 l<*inc4 

showed n3arked^m”-.ii'^^ Surgical Service Fv 


7.5 gms. (normal 17 gms.) and red blood count of 3.3 
million. 

Advanced e\ddence of vitamin B deficiency despite 
vigorous treatment was seen in loss of vibratory sense 
absent ^ikle jerks and bilateral foot drop so patient was' 
unable to walk, exquisite tenderness and calf atrophy 
Feet had been immobilized in molded plaster splints to 
escape contractures due to foot drop. 

examination showed a draining ileostomy 
^nUi^ intestinal fistulae about the ileostomy and 

multiple pen-anal fistulae from rectal lesion. X-ray and 
rec^m^°^'^*^^^ showed involvement of entire colon and 

thrauL f colectomy was done 

through a transverse incision through which the colon 
from terminal ileum to sigmoid was removed (Kg VH) 
leayng the distal sigmoid out of the wound.^ The first 
post-operative week was a stormy one. Fluid balancr 

1 R 9 w^s slow but progressive. Weight rose to 

0 7?°”? » T,??° »'")• ’■»“ P7*orro o 

tinte^to te'd1raha5e?b?^'^‘'“‘ 

the perianal fistulae^rArr, ^ rectum and sigmoidostomy, 

woro^reoumn??'! .7?™? «■“» 

invoURsment to anus. Sigmoidoscopy showed 

resecUon dtnrremoIfngThe”^^ aMomino-perineal 
rectum. Recovery from thiR remaining colon and 

y irpm this was uneventful. The wounds 
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nrst resection ^„n,cc?atfv? CO, 

e.vstitis, biopt o^^htih^as a hernorrhagic 

lation tissue. * ^Ported as chronic granu- 


A.mi;r.can JovnxM. of Dxcestive Diseases 


^vLVifz n 
■sViiBr* 10 

velopS^a^a’S’ oS SV'S 
disfribution and hematuria On v k Pain 
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This patient is presented as .:hn '^'Pa- 
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p~*. ..d A W N., P., , 

Proctalgia Fugax, Neurogenic Pruritus Ani. 


By 

EMIL GRAXET, .M.D. 

NKtV YORK, A-. V. 


'J^mv AAO-REcTAr, SV.VDRO.MES to l)c discusscd arc nc 
infrequently seen in jirnctice and are of intercs 
bccau.se each poses prohlcnis in etiologN-, pathologin 
P n;-^.oHo. and treatment, the -.atisfncroVv "oluUcT o 
nhioh ,n most cases eludes us. Commonlv, pain or dis 
comfort in the perianal ret;ion or rectum ’is due to con 
cbtions associated with indamrnatror, or infection 
Ibese lesions include: 


1. Acute Ab.sccs.scs -— Perianal, Perirectal. Pschio 
rectal, Supra-levator, Cryptitis, Pilonidal 

2. Fistulae 

3. Acute and Chronic Fis.sures 

4. Acute Thrombotic Memorrhoids 

5. Specific Chronic Infection ~ Perianal Tnbcrcn 
osis. Gonorrhea, Syj^hilij;, Lvmj)}]ogramilonir 
Venereum 


C- Llcerativc Colitis — Idiojiathic, Dvsenteric, Amc- 
^ hic. Chronic Hypertrojihic IToctitis. 

Xeojilasms, lienign or malignant, involving the anus, 
rectum, or pelvis, are obvious causes of jierianal pain 
or discomfort. 


COCCYGODYXIA 

1 he pain in this syndrome centers aliont the cocev.x, 
frecjueutly radiating up the rectum, laterallv to the glu- 
teal region, and occasionally down the back of the 
thighs. 1 he characteristic pain is severe, continuou.s, 
throbbing, and is commonly brought on by prolonged 
sitting. Trauma resulting from falls on the sacro- 
coccygeal region or following parturition, or even after 
ano-recfal surgery is considered the chief etiologic fac- 
tor of onset in this .sj-ndronie. Lesions of the coccyx 
itself following trauma are infrequent as demonstrated 
by Duncan ( 1 ) . He found that in patients with coccy- 
godynia studied at the Xew York Orthopedic Hospital, 
fracture of the coccyx was found in only 4% and dis- 
location in 2% of 262 patients. 


Submitted April 10, 1946 , 


The n.sual symptomatic treatment mth sedation, 
physical therapy, strapping, injection of analgesics 
a )out the coccy.x, and even coccygectomv have too fre- 
quently given little or no relief to the patient. Thiele 
( ) as a result of careful observation over a period of 
years believes that the pain in this condition results 
from tonic .sjiasm of the pelvic muscles which insert 
into the lateraj margins of the coccyx. He reports that 
as early as 1859, Sir J. Y. Simpson described this mech- 
anism by calling attention to the fact that, “when the 
coccyx or the cocevgeal joints have been injured, or 
when the surrounding tissues were the seat of inflam- 
mation. any contraction of the muscles attached to the 
coccyx would excite the characteristic pain of coccy- 
godynia.” Thiele demonstrated the definite relationship 
lietwcen the syndrome of coccygodynia and tonic sjiasm 
of the levator ani and coccygeal muscles, and in some 
cases of the piriformis. In 53 patients with coccygody- 
nia personally treated by this author, the physical find- 
ings were described as follows: “On digital rectal 
c-xamination with the patient in the Sims’ position, 
s])asm of the levator and coccygeus is easily detected by 
latcro-postcrior pressure, the sjiastic muscles heing felt 
stretched from their origin at tlie arcus tendineus or 
ischial sjiine to the side of the cocevx and the lower 
jiart of tiie sacrum.” Piriformis spasm is difficult to 
detect liecause the distance of this muscle from the 
anus makes palpation uncertain. 

My personal experience with 12 patients from the 
Proctological Clinic at the New York Hospital and 8 
patients seen in the naval service afloat and ashore, all 
of whom suffered w’th coccygeal pain, completely con- 
firms Thiele’s findings. However, an added finding, to 
my knowledge not preHously described, was found in 
about half of the cases .seen. This was the presence of 
well-developed bursae which on finger palpation were 
found in the lateral pelvis situated between the pubo- 
coccygeus and the ileo-coccygeus portions of the lei’afor 
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ani. These ai'craged about 1.5 x 3 cm. in size, were 
flat, oval, crepitant, and during the acute phase, iVere 
exquisitely tender. It is readily conceivable that leya- 
tor-coccygeus bursitis resulting from injur}’ or infection 
can cause coccygodynia. 

The definitive treatment of coccygodynia is directed 
toward allei’iating muscle spasm. The technic origin- 
ally described by Thiele places the patient on the table 
in the Sims' position with the operator’s cotted finger 
inserted full length into the rectum. lie continues — 
“Latcro-posterior pressure will place its flexor surface 
horizontallv across the surfaces of the levator ani and 
coccygeus muscles almost at a right angle to their fibers. 
These muscles are massaged in the long direction of 
their fibers in the same manner that a strop is stroked 
by a razor. Massage is begun lightly. This is necessary 
because one does not wish to traumatize the extremely 
tender spastic muscles. As the patient makes subse- 
quent visits, massage is made with increasing pressure. 
If definite improvement does not result after the first 
four to six massages over a period of a week or ten 
(lays, orthopedic consultation should be sought.” My 
jwtients were treated every other day for two weeks, 
then t(vice week!}’ for two weeks, and continued at 
this rate until symptom free. If no improvement was 
obtained after six treatments, the case was considered 
a therapeutic failure for tin's method. Of these, 66% 
were cured, 30% improved, and 4% or 2 patients were 
unimproved. jMy own experience with this method 
fully confirmed Thiele’s good results with massage 
treatment. Those with tender inflamed bursae did well 
on massage, the size and tenderness of the bursae sub- 
siding with clinical improvement. 

In brief, the syndrome of coccygodynia is associated 
with tonic spasm of the para-coccygeal muscles and in 
some instances, with related bursitis. These conditions 
were commonl}’ cured or alleviated by repeated finger 
massage of the para-coccygeal muscles, the aim of 
which is directed toward relieving pain-producing 
spasm. 

PROCTALGIA FUGAX 

This term introduced by Tha3'sen (3), describes a 
syndrome of idiopathic rectal pain of not infrequent 
occurrence. The clinical picture varies in individuals 
but a typical case can be described as follows : 

Onsest is insidious, without warning, often awaken- 
ing the patient from a sound sleep in the early hours of 
the morning. The patient is aware of a sense of dis- 
comfort in the rectum, localized some 5-10 cm. above 
the anus, which increases rapidl}' in intensity to a point 
associated with mild shock, or even unconsciousness. 
In its most severe form, it is described as an agonizing 
localized pain as if “caused In- an expanding balloon.” 
1 he paroxysm persists at maximum intensity for some 
5 to 10 minutes, then gradually subsides, leaving the 
patient with a feeling of markecl weakness and fatigue. 
With the resulting relief, the sufferer speedily falls 
asleep. The anus itself is not primarily involved al- 


though secondary voluntary spastic muscular contrac- 
tions are common. Voluntary attempts by patients to 
relieve themselves of intra-rectal pressure are instituted, 
such as attempts to pass gas, or defecate, by hot baths, 
enemata, and various changes of position. These meas- 
ures have little effect on the condition. The actual cause 
of the pain is not known. No definite relationship to 
rectal inflammatory or other pathological lesions have 
been described. Bolen (4) had the opportunity of 
examining a patient during the occurrence of an attack. 
Inspection through the sigmoidoscope showed an in- 
jected rectal mucosa with edema and prominence of the 
blood vessels. The recto-sigmoidal junction was closed 
and apparently in spasm. As the instrument advanced 
through the spastic lumen, the patient passed consider- 
able flatus, and relief of pain ensued. Above the recto- 
sigmoidal juncture, sigmoidal mucosa presented a nor- 
mal appearance. 

Most reports state that individual attacks occur one 
to three times a year. The infrequency of the attacks 
and their almost universal occurrence in the night make 
vigorous therapy ill-advised and difficult to evaluate. 
The unpredictable onset and infrequency of the attacks 
make prophj’lactic measures impossible to administer. 
Its probable psychosomatic nature is suggested by its 
onset in sleep, often during periods of tension states 
(fear, guilt, fatigue), and its onset in various reports 
following coitus, masturbation, and other phases of 
exciting se.xual states. 

Inasmuch as spasrri in the region of the recto- 
sigmoidal juncture is probably the actual pain-produc- 
ing mechanism, its alleviation by a promptly acting anti- 
spasmodic medicament is indicated. Patients with idio- 
pathic spastic rectal pain should be provided with either 
ampules of amyl nitrite or tablets of glyceryl trinitrite 
for rapid smooth muscle relaxation when in the symp- 
tomatic state. 

NEUROGENIC PRURITUS ANI 

Intolerable itch at the anus, pruritus ani, is extremely 
prevalent. The etiologic factors in most of these pa- 
tients can be determined by diligent and painstaking in- 
vestigation. Among these are the allergies, parasitic 
infestation, the mycoses, and in many cases, specific 
sensitivity of the perianal skin to chemical irritants in 
the feces, Granet (5). Furthermore, anal pruritus can 
be caused by irritating secretions having origin in ob- 
vious anal or perianal pathological lesions such as fistu- 
lae, fissures, ulcerated prolapsing hemorrhoids, and 
verrucae. These patients are easily cured b}' corrective 
surgical therapy. 

The perianal skin in chronic pruritus ani exhibits 
rarious degrees of inflammatory reaction starting with 
the early eczematoid rubor to culminate after manv 
years m the thickened, rugated "dead white,” moist 
degenerated epidermis, diaracteristic of extremely per- 
sistent cases. Dependent on the etiology' in the indi- 
vidual case, proper therapy conscientiously adminis- 
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tercel and utilized indefinitely by the patient will aflrord 
relief, if not cure, in most of these patients. 

The occasional case with persistent anal pruritus re- 
mains, in which no known etiological factor can he 
demonstrated, despite our mo.st painstaking investiga- 
tion.s. Tliese patients continue pensistcntly symp- 
tomatic, despite empiric utilization of the gamut of our 
therapeutic armamentarium. Furthermore, despite 
constant pruritus, the perianal skin of these patients 
shows no signs of the usual chronic dermatitis or 
thickening, though it may present evidence of self- 
induced scratch marks. Except for the.se, the perianal 
skin of the.se patients is essentially normal in all re- 
spects. Three .such patients occurred in a series of 100 
patients personallj’ studied. These were women with 
definite jiersonality difficulties, all of whom had anal 
pruritus of long standing, with little or no perianal der- 
matiti.s, and who remained persistentl}- recalcitrant to a 
routine of therap}’ which jiroved highly successful in 
allaying .symptoms in mo.st other patients in the series. 
The patient with persistent anal pruritus with no de- 
monstrable etiolog}’, and with relatively normal perianal 
.skin, who in addition has jiersonality difficulties or 
neurotic conflicts must of necessity be clas.sified as a 
patient with neurogenic pruritus ani. That this type of 
individual is not rare is demonstrated by the fact that 
numerous reports of this psychosomatic disturbance 
have been published in current literature. It becomes 
increasingly* clear that in certain neurotic individuals 
the anal pruritus may be the manifest subjective symp- 
tom derived in each case from hidden subconscious ten- 
sion states. The definite pleasure relationship of pruri- 
tus ani and the scratching thereof is brought out by 
Drueck (6), who writes, "The occurrence of itching in 
an apparently healthy skin, as an e.xpression of ‘fixation 
phenomenon’ arising from a submerged or repressed 
anxiety or desire, is familiar to both dermatologists 
and neurologists. The substitution of the pleasure of 
scratching an itching dermatitis for the pleasure of 
sexual orgasm is described by Sack (7) as ‘organistic 
pruitique,’ the patient creating the itch in his own 
mind, so to .speak, in order to have the pleasure of 
gratifying his sexual desire by scratching it, perhaps 
without any dermatic foundation.” Stokes (8) cites 
the case of an elderly gentleman who refused treatment 
of his ringworm with the frank remark that it resulted 
in more pleasant sensations than se.\ual relations with 
his wife. Stokes comments, “In this naive statement 
rests a great deal of truth, since it points clearly to the 
masturbatory element in many cases of pruritus, while 
the ‘masochistic' element is inherent in the concomitant 
suffering and pain.” 

Rosenbaum (9) reports two cases of nerogenic prur- 
itus perinei and concludes that ‘‘It is well known that 
the sensation of itching with its resulting scratching 
may result in pleasant and sensuous sensations at times 
actually resulting in sexual orgasm, while at other times 
(or at the same time) these symptoms may produce in- 
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tense suffering with violent scratching so that the end 
result almost amounts to complete self-destrucfion 
(‘tearing oneself to pieces’).” 

Ferenezi (10) writes that a patient with an almost 
intolerable anal pruritus followed by irresistible ten- 
dency to anal and rectal masturbation showed no signs 
of symptomatic improvement in spite of a tedious in- 
. vestigation by means of associations. It was only after 
he had gone through a prolonged voluntary retention 
experiment and had eliminated the associated feelings 
of tension in the rectum as a pleasure-organ that the 
tendency to displace erotism to the genitalia became 
manifest. 

Saul (11) describes the case of a young man who 
complained of occasional severe attacks of severe pruri- 
tus ani. In analysis, it became evident that the pruritus 
develojjed regularly on occasions when he would k 
taken out. for e.xample, for dinner, by older men who 
were personally interested in him. The analytic materia! 
showed clearh- that passive anal homosexual wishes 
were aroused by these situations. The patient gave a 
histor}' of having indulged in homosexual practices in 
childhood with attempts at both active and passive roles. 
He occasionally indulged in anal masturbation and 
stated that he often used the pruritus merely as an 
exaise for this indulgence. Saul writes of a female 
jjatient wlio demonstrated a direct relationship Iietween 
pruritus ani and passive liomosexual wishes. The itch- 
ing provoked insertion of the finger info the rectum and 
violent rubbing manipulation, which constituted an un- 
recognized form of anal masturbation. Her pruritus 
di.s.a])peared as satisfactory genital erotism developed. 

Instances of the psychosomatic nature of idiopathic 
pruritus aui are becoming increasingly evident and for 
this reason, the related literature was quoted in detail. 
In practice we mu.st recognize and .«uspect such cases. 
Local therapy is futile in such patients, and much time 
would be .“^ated by psychotberap}' utilized early in the 
disease. 

SUMMARY 

Several syndromes not of neojdastic or infiammatop- 
origin, each of which causes pain or other discomfort in 
the perineal, anal, or rectal regions are presented as to 
etiologt-, pathological physiology and management. 

The relationship of coccygodynia to spastic contrac- 
tion of the muscles attached to the cocej-x, and in some 
instances to a bursitis involving these muscles is dis- 
cussed. Simple treatment by massage of the sjiastic 
muscles according to the method of Thiele results in 
rapid relief of pain with ensuing muscle relaxatwn. 

The syndrome described as Proctalgia Fugax is dini- 
cult to study. Attacks of pain are sudden, occurring 
frequently with no prodromal symptoms and awakening 
the patient out of sleep. Severe spasm in the region of 
the recto-sigmoidal junction is suggested as the cause 
of the pain, and its psychosomatic nature seems well- 
established. Glycer)-! trinitrite or similar rapidly acting 
antispasmodics may prove effective in therap^^ 
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Chronic recurrent anal pruritus occurring in individ- 
uals with definitely established personalit}' difficulties, 
the perianal skin o’f whom retains its relatively nornial 
characteristics must be classified as neurogenic in origin. 

In these patients all local therapy affords no relief of 
symptoms. In the recent literature, numerous reports 
by both psychiatrists and dermatologists are quoted to 
demonstrate the “pleasure-pain” principle and its re- 
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Pyrosis 

An Analysis of Its Clinical Significance and Pathogenesis 

By 

G. W. H. SCHEPERS 

TOHANNIvSBURG, S. AFRICA 


INTRODUCTION 

I T IS PROBABLY TRUE to say tliat clironic dyspepsia is 
a difiorder of much greater social significance than 
malignant disease of the alimentary tract. For the lat- 
ter merely kills the patient, usually at a time when he is 
reaching his allotted sjiaii of three score yeans and ten. 
And if neoplasm does not achieve this merciless result, 
some other disease will probably do so. The oiil}' cause 
for regret to the relatives and friends is, in many in- 
stances, the attendant suffering or the expense incurred. 
Cerebral haemorrhage is so much quicker and cheaper. 

liut dyspepsia affects many persons in the prime of 
life; often the most active or influential members of 
society; often the breadwinner of the family, ft not 
only subjects its victim to slow torture, hut, what is 
more important, generates in him a mood of truculent 
irritation, unless it he this mood which is the cause of 
the dyspepsia. A dictator with dyspepsia is likely to be 
a much more dangerous epi-phenomenon of civilization 
than one with a carcinoma. The indigestion of the one 
may inflame him to acts of aggression or revolution, 
while the neoplasm of the otlier may weaken him into 
toleration or reform. Democracy differs from totali- 
tarian society apparently in the greater variety and 
multiplication of the lesser despots. We all meet with 
the little tyrants daily, but it is only the doctor who is 
likely to recognise that the responsible personality trait 
may be partly at least linked with a symptomatic dis- 
order. 

Not the least significant of these is pyrosis. The op- 
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pressivc, burning sensation below the xiphi-sternum, 
associated with acid eructations, pain at the inferior 
angle of the left scapula, flatulence, etc., is daily re- 
ported to the average practitioner. And yet it seems to 
have eluded either correct exjflanation or jippropriate 
treatment. As proof of tiic latter we liave the great di- 
versity of pro]3rietary and pharmaceutical remedies 
recommended. If its etiolog}' or pathogenesis were com- 
pletely understood the average te.xtbook' of medicine 
should volunteer more information than it does. Hunt 
(Brilisli Eucyclopcdia of Medical Praclicc, V. 9, 1938) 
confines his statement to the observation tliat it “is not 
always associated witli a high gastric acidity, and though 
found in ulcer cases, is also common in gastritis and in 
gall-bladder disease, in some cases with achlorhydria.” 
This statement from such a .standard work of reference 
implies that pyrosis is most commonly related to hyper- 
chlorhyclria. At least, this is the most universally ac- 
cepted view about its clinical significance, and ant-acid 
preparations are commonly administered to the patient 
on the presumption that the complaint indicates an ex- 
cessive secretion of gastric acids. And yet, so far from 
finding literature to prove that pjTosis is most common- 
ly found in association with iiyperdilorliydria, I can 
discover no satisfactory evidence that it is necessarily 
related to hj’persecretory activity of the stomach. 

In fact, it is so commonly found in association with 
achlorhydria, tliat one ina}’ conclude that it is more 
likely to be due to this disorder, or at least has nothing 
to do rvith the presence or absence of hydrochloric acid 
in the stoinacli Juices. 

With the object of discovering the significance of 
this peculiar complaint I rejected all preconceived no- 
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tions about it and investigated a series of cases in 
which pyrosis had been a marked and chronic com- 
plaint and one of the presenting symptoms at first 
consultation. The results of the first hundred cases 
selected at random are given here. So many patients 
attend with this symptom that it should be possible 
ultimately to treat the clinical and laboratorv findings 
statistically with the object of establishing exact cor- 
relations. In this preliminar}' account, observations 
expressed as percentages where possible must suffice 
to convey- the clinical impression formed concerning this 
disorder. 

• ASSOCIATED CLINICAI. FEATURES 

Age and Sex Incidence 

No age seems to he exempted. But pyrosis is dis- 
tinctly more common and severe in the third and fourth 
decades. The sexes seem to be about equally affected 
in m}' series, males possibly more frequently. But in 
respect of this factor a great deal depends on the t}-pe 
of practice one conducts. During this investigation I 
had occasion to examine many more female patients 
than males. There is therefore jirobably a relatively 
higher incidence in male patients. 

Body Habitus and General features 

As the type of case one deals with will be jjartly de- 
termined by the artificial limitations of occupational 
specialism, it is risky to express an opinion on this 
subject. In the series examined the greatest number 
of patients were of Sthenic to Pyknic habitus; 75% 
admitted recent or progressive excessive gain in weight, 
while 10% complained of loss of weight. The person- 
ality varied between Epileptoid and Hysteroid, but in- 
cluded several Cycloids and ScluEoids. 

Almost all of the patients complained of associated 
fatigue and lassitude, the majoriti- also reported mani- 
fest asthenia. Sensations of swelling, mostly referred 
to the abdomen, wrists and ankles, and usually rather 
vaguei 3 ' described and ill-defined, were reported by at 
least tv'O-thirds of the patients. On e.xamination, slight 
oedema of the ankles, not associated with any material 
impairment of cardiac function, was found in 15% of 
cases. On the other hand, mj'xomatous deposits were 
demonstrable over the nape of the neck, the supra- 
clavicular fossae, the axillae, popliteal fossae, and round 
the wrists and ankles in 55% of the cases of this series. 

As many patients referred to sensations of burning of 
the conjunctivae, stiffness of the ej-eballs with retro- 
ocular pain, worst in the mornings. But in only a few 
could any distinct eye-disease be displaj-ed, apart from 
refraction errors which were relativeh- common. In a 
few cases m.oderate degrees of exophthalmos together 
with s 3 ’mpathetico-tonic pupillarj- reactions were de- 
monstrable. In a larger proportion puffiness of the 
lower evelids was fairlj' obvious. The skin tended to 
be dry with hypo-hidrosis in most cases, and with striae 
atrophicae over the shoulders and hips in several in- 
stances. Hair growth seemed to be impaired in at least 
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/0% of cases, the hair also tending to be drv and to 
fall out, witn early baldness in men. Pruritus was re- 
corded m 45/0 of cases without any discoverable e-x- 
ternal lesion. Pruritus ani and vulvae were commonly 
nientioned.^ Pallor was present in 60% of the cases. 
Another 15% had a florid complexion. 


Aliineiitary Tract 

The pyrosis displayed no peculiar features in this 
series. It varied in intensity and duration. The major- 
ity of patients (70%) referred its dme of maximal in- 
tensity to the period between meals ; in 20% it occurred 
shortly after meals, and onl)- in 10% was it commonest 
immediately before meals. 

Its commonest co-symptom was flatulence (85%). 
Flatus excess was reported by at least half tlie patients. 
A sensation of distension, especially after meals, or at 
night, was associated with this flatulence in 72% of 
cases. Constipation was present, and usually severe, in 
75% of cases; diarrhoea occurred but seldom. Acid 
eructations were not invariably present, as the average 
definition of pyrosis implies; water-brash was jiresent 
in only 12% of the cases. Nausea occurred in 20%, 
while vomiting was uncommon, many patients volun- 
teering this information that they find it “iniiiossihle” 
to vomit when occasionally required to do so. This 
preoccupation with the need for reversed peristalsis of 
tile upper alimentary tract suggests that nausea is 
probably commoner than stated. Anorexia (relative) 
was present in 62%. Excessive or untimely hunger 
was uncommon. 

Definite food allergy was established in only 9/c of 
cases; but food dislikes were fairly common; and food 
crarings sometimes as strange as they were irresistible. 
Episodic pain associated witli meals ocairred in about 
half the cases. It assumed the character of a hunger 
pain in most instances. In others pain was immediately 
evoked by eating. Its character and distribution did 
not warrant the diagnosis of peptic ulceration in more 
than a few instances. But both the pain and the pvrosis 
were slightly relieved by alkali's in 20%- of these cases: 
by water in 40%; by dilute hydrochloric acid in 56%; 
and by reducing the carbohydrate content of the diet in 
25% of cases. In niy proved uncomplicated peptic ulcer 
cases pyrosis was rarelj- reported. Dysphagia was com- 
plained of in 24% of cases. Glossitis was observed in 
15%; dental caries was present in 65%; pyorrhoea in 
7%, and gingivitis in 24%. 

On e.xamination distension of the stomach was fuiiml 
in 65% of cases, the upper abdomen being markedly 
tympanitic in most of these cases. Focal tenderness oyer 
die topographical area corresponding to the anatomical 
limits of the stomach and duodenum were observed 
in 15% of cases only. But the liver showed slight en- 
largement in 807o of cases, though in other respects not 
suggestive of impaired function or active disease. 
Chronic cholecystitis and chronic appendicitis lyere but 
rarely diagnosable. Spasm, tenderness, distension and 
thickening of the descending colon were however de- 
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monstrable in at least ^30% of cases. Haemorrhoids 
mere complained of in 72%. 

Gastric analyses revealed hypoclilorhydria in S4% 
of cases; achloriiydria was less common. Free hydro- 
chloric acid Avas increased in 6?^ of cases only; Av’hile 
other acids Avere present in increased concentration in 
107r of cases. Neither the administration of acid nor of 
alkali aggravated the pyrosis. 

Roentgen examination of the iipjAer alimentary tract 
demonstrated duodenal ulcer in only 7% of cases and 
gastric ulcer in none. In 33% of cases tliere AA'as an ir- 
ritable duodenal cap with suggested duodenitis. Hy- 
pertrophic gastritis was suggested in 16% of ca.ses. 
Cholecystography Avas negative in all but 4% of cases. 
But eA’idence of inflammatory or irritatir'e lesions in 
the descending colon could be displayed radiographically 
in at least 25% of cases. 

Respiratory System 

Frequent colds AA’ere reported in 45% of cases. Sinus- 
itis was relatively uncommon, and ingestioiA of a post- 
nasal discharge or of septic matter from diseased ton- 
sils appeared not to be a factor in these cases. Pul- 
monary disease AA-as not sufficiently common to merit 
consideration in the etiology of the condition. Shortness 
of breath on the slightest exertion Avas a complaint in 
the majorit}- of patients, but at rest there was not 
marked dyspnoea. 

Cardio-vascular System 

PalpitatiojAS Avere complained of Iav alnjost all these 
patients. Fainting occurred in about half, A-ertigo being 
evcAA more comtAAOu. Bradycardia Avas preseiAt in 60% ; 
Tachycardia in 12%. The blood pressure Avas slightly 
raised in 36% of cases. Hypopiesis, hoAvever, Avas more 
common, 54% shoAving systolic pressure readings of less 
than 100 mm. Hg. Yet cardiac impairment AA-as un- 
common, and where present clearly attributable to 
A-alvular disease or coronary sclerosis. .Arteriosclerosis 
Avas clinically detectable in only 12% of cases, and ec'en 
in these relatiA-ely slight, though remarkable for beiiAg 
present in such young subjects. Varicose veins Avere 
uncommon. 

Hacmopoclic System 

Blood-examinations revealed moderate anaenria in 
22% of cases. Of these t\A-o~thirds AA-ere of the micro- 
cytic normochromic to hypochromic variety; one-third 
tending to moderate macrocA'tosis and liA'perchromia, 
The relatively high colour indices established Avere out 
of proportioiA to the mean coqjuscular A-olume, so that 
a factor of relatir-e hydraemia could be suspected in 
most of tliese anaemias. 

The fasting blood sugar Avas reduced to hvpogly- 
caemic levels in 11% of cases only. Diabetes melHtu.s 
Avas a factor in only two cases. The blood urea Avas 
raised slightly in tAvo other cases. The blood cholesterol 
taided to be raised in a high jiroportion of these pa- 
tients, e.xceeding 400 mgms. % in 33% of cases. 


Urinary Tract 

In this department many of the patients Avere mu- 
seums of pathology. It is possible that Bilharzia may 
be incriminated in scA-eral cases ; but the specific lesions 
and the excretion of OA-a could be displaj'ed in only a 
fcAV cases. Illore commonly the diagnosable pathology 
comprised non-specific infections of the loAver and up- 
per tracts, together AV'ith relative obstruction. Venereal 
disease Avas not a factor in more than a fcAV of these 
cases, the patients either having been exposed to infec- 
tion hut seldom, or having been cured at an early stage 
and Avithholding this information. Infection of the up- 
per urinary tract alone (if this be possible) occurred 
in 33% of cases; at any rate, the Aveight of clinical evi- 
dence Avas on these regions in these cases. “Pure” in- 
fection AA-as present in 12% of cases only, being then of 
an intermittent variety, easily cured, but returning as 
readily. The pathogenic organisms in these cases Avere 
mostly B. coll; but streptococci and staphylococci Avere 
not uncommon. In the majority of these cases of in- 
fection of the upper urinary tract the inflammatory 
signs involved the upper tAA-o-thirds of the ureters, as 
AA’eii as the renal pelves. In some the brunt of infection 
fell on the vesical orifices of the ureters. In the cases 
of loAver urinary tract infection the diagnosis of pros- 
tatitis and A'csiculitis could be established digitally, ure- 
tiirosco])ica!!A- and microscopically. 

Relative obstruction in the urinary tract Avas presenti 
hoAA’ever, in most of these cases of infection. In about 
one-third of cases it AA-as probabty merely inflammatory 
in clAaracter, esj>ecially in the cases of prostato-A-esicu- 
litis and ureteritis. In a larger proportion of cases 
regional interstitial fibrosis had supervened, rendering 
Tiecessary painful dilatations and resections. 

Albuminuria and glycosuria AA’ere rare. 


Genital System 

Lack of libido A\-as a common complaint; secondary 
hypo-sexualism Avas at the basis of this. To judge by 
UAenstrual abnormalities, hypogonadism Avas present in 
at least Ijalf of the cases, and relative sterility or im- 
potence AA-ere features of other cases. Cervicitis Avas 
probably as common in the females as the prostatitis in 
the males. Both probably stood in the same relationship 
to the urinary tract infections and obstructions referred 
to. Occasional cases shoAved OA'arian cysts or other rare 
gynaecological disorders. 


J > t./ 




Headache Avas almost iiu-ariably complained of. 
Avas associated Avith confusion, somnolence and irril 
bihty in most instances. Depression and retardati 
Avere relatively uncommon, Avhile the tendon refle.'; 
appeared to be increased in 54% of cases and diminish 
m 4%. Tremor (fine to coarse) Avas complained 
and observed m 31% of cases. Paraesthesias, referr 
mainly to the feet, the trunk, the hands and face, aa-c 
reported m 95%_ of cases, and in most of these, are 
of disturbed peripheral sensation could be mapped oi 
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Hudocriitc System 

The thyroid was cniar{(c(l and harden'ed in 86% of 
these cases. The basal metabolic rate was decreased in 
two-thirds of thc.se cases (ranging Ijctween — 5 and 
~2.=5) and increased in 10%. Even in the latter cnse.s 
tlie clinical features suggested a mixture of hyper- and 
hy))o-thyroidi.sm and resjioiise to iodine thcrapv was un- 
satisfactory. 1 iypo-gonadism has already been referred 
to. Hypo-adrcnali.sm was suggested clinically in 77r of 
cases and could be confirmed liy means of water excre- 
tion and chloride retention tests in 26% of cases. 


DISCUSSION 

This exhausts the list of phenomena found in associ- 
ation with [wrosis in this .series of cases. It .‘•ecined 
just as overwhelming to me at the time as it mu.st 
appear to the reader now, unle.ss he has already grasjjcd 
certain of the obvious features which lend themselves 
to correlation within this collective case history. 'I'his 
.summary of sym])toms and signs is intentionally dis- 
cnr.sive to .show by what devious route I arrived at the 
conclusions regarding pyrosis to be set out below, an<l 
to enable other invc.stigator.s with better facilitie.s and 
more ]iatiencc and knowledge to subject my summary 
to detailed confirmation or refutation. I should how- 
ever emi>iiasize the fact that the ca.ses I discuss herewith 
ma}' j'o.s.sibly rejiresent “freak” cases in as much as 
tliey formed part of a Iar,ge collection of "chronics” of 
one of the largest benefit Societies on the Witwaters- 
rand, whose, investigation and treatment had been en- 
trusted to me. On the other hand. Homo so/'icits is 
all of a part. It is likely that similarly well established 
ca.ses can be found in any "civilised” cf)mmunity. The 
minor forms of pyrosis arc fairly nniverstilly distribu- 
led and the germinal form probably affects the average 
person transiently at some or other time of his life. 
Yet these rather e.xaggeratcd cases are of value in 
providing one with virtual autopsy evidence of the un- 
derlying jiathology. At an actual po.st mortem one is 
not likely to hunt for cause.s of ])yrosis ; it is known to 
be a “disca.se” which has jirobably never killed anyone. 
It is the living patient who is more likely to direct one's 
attention to his .symptom. 

On reviewing the series of symptoms and physical 
signs discovered in the present series of cases it must 
be obvious that some of these are negligible, whereas 
others are sufliciently frequent of occurrence to justify 
direct correlation. Taking, for instance, the features 
which occurred in association with pyrosis in at least 
60% of cases, one finds that the}* comprise: gain in 
weight; distribution of pyrosis to the period between 
meals ; flatulence and flatus ; bloating ; constipation ; 
anore.xia ; distension of the stomach ; enlargement of the 
liver; haemorrhoids; hypochlorhydria ; fatigue and as- 
thenia; effort dyspnoea; palpitations; vertigo; bradr- 
cardia; urinary tract infection and relative bilateral ob- 
struction; hypo-sexualism ; headache; somnolence and 
irritabilitv' ; hyper-reflexoria ; paraesthesias ; enlarge- 


ment of the thyroid and diminished basal metabolic rate 
together with troiibic changes in the skin. Pvrods 
occurring in association with such a high percentage 
of these symiitoms and signs, must be related to tlieV 
common cause or causes. 


Hut the emphasis on the combin.ation of tlie.se and 
other .syinjitoms nattirajly differed from patient to pa- 
tient; in each a tentative diagnosis of a pathological 
syndrome could be made; and thc.=c individual diagnoses 
again lend themselves to selective grouping. It was 
found passible to distinguish at least three fundamental 
pathologies, which again are interdejiendent and recipro- 
cal in re.sjiect of pathogenesis or etiology. These are the 
diseases of the urinary tract; those of the endocrine 
.sy.stetn; and those of the alimentary tract proper. The 
first of these were commonest in this scries; the latter 
k-nsi common. Urinary tract disorder coukl be demon- 
.st rated in 86% of cases; endocrine abnormalities were 
distributed over 6-!% of cases ; while alimeiitari' tract 
di.sorders could be diagnosed in 34% of cases. In 50% 
of the cases the endocrine dysfunction could be regarded 
as the major or even primary condition; urinary tract 
pathology was the basic feature in and in the re- 
maining 12% alimentary tract disease could be incrim- 
inated. 

In the case of the urinary tract disease the lesion was 
restricted to or maximal in the ujiper tract in aliout 
one-third of cases and distributed to the whole .system 
but with emphasis of pathology on the lower tract in the 
remainder. Infection without diagnosable complication 
was a factor in 12% of urinary tract cases; infection 
jiltt.s obstruction was present in the remaining 24% of 
cases. And among the latter relative obstruction was 
intermittent and due to inliammatory turgcscence of 
tissues in a third of the cases and due to structuml or 
materia!, progressive changes in the other two-thirds 


of cases. 

.Among tlie endocrine disorders hypothyroidism was 
the major condition in 37% of cases; hypoadrenalism 
was the primary disease in 7% and h 3 ^gonadism in 
6%. But evidence of the suppression of thyroid func- 
tion could he demonstrated in all tliese cases of altered 
endocrine activity; relative hypoadrenalism was a factor 
in about a quarter and hypogonadism in about half, 
especiall}' in the female patients. 

The diseases of the alimentary tract had the lowest 
total incidence, despite the nature of the complaint. 
Chronic gastro-duodenitis was recognisable in half of 
tliesc; colitis was a factor in a third of these aiimentari' 
tract cases. And colitis and gastro-duodenitis were 
again obviously associated with one another in two- 
thirds of the cases in which they were separately diag- 
nosable. Cholecystitis and chronic appendicitis were 


rarities. , 

But the exponent of the single pathology school ot 
thought will no doubt go even further than this and 
seek to link up the disorders of the above three affected 
systems. And if they all stand in relafionship to a 
common symptom, namely, pyrosis, there may be justi- 
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fication for such endeavour. . It must either be related to 
their common cause, if such there be, or they may sep- 
arately cause the symptom and thus stand in relation to 
one another through subsidiary features of their indi- 
vidual pathology complexes. Yet the urologist will 
readily be able to protest that pyrosis is not found m 
all urological disorders. In fact, it may be present m 
so small a proportion of cases that it may have remained 
ignored by the specialist in this branch, ihe present 
analysis suggests that it is only found in cases of ^bi- 
lateral relative obstruction associated with chronic be- 
nigir” infection. The endocrinologist again may produce 
vast numbers of major endocrine disturbances in which 
it is absent. Likewise the gastro-enferologist will cite 
the majority of primary alimentary tract diseases as 
being pyrosis-free. Therefore, though I do not know 
whether it be a good or a bad thing to be stigmatised as 
an adherent of the single pathology School in diagnosis, 

I am constrained to find the explanation of the condition 
in terms of a single framework which would unite the 
above diversified conditions. 

Moreover, this conviction was fortified by the evi- 
dence of successful therapeusis. The recommended 
jialliative treatments for pyrosis reflect our ignorance on 
the subject by their uselessness. Treatment of the gas- 
tro-duodenal and intestinal disorders along ordinary die- 
tetic and pharmaceutical lines was a little more suc- 
cessful in reassuring the patients that relief was immi- 
nent, but failed to cure the pyrosis, while the gastro- 
duodenitis and the colitis tended to recur on discontin- 
uation of tlie therapeutic measures. Attention to the 
genito-uriuary tract patliology brought about a great 
change in most patients. Apart from the local relief it 
afforded, many of the systemic symptoms abated. But 
particularly noticeable was the influence on the gastro- 
duodenitis and the colonic symptoms. Here then there 
is clearly some connection. Yet the pyrosis was one of 
the hardest complaints to yield. Much reduced in se- 
verity where treatment of the urinary tract disorder 
was adequate, it yet persisted until endocrine therapy 
was instituted, when it cleared up in most cases. The 
most effective general remedj’ was dried thyroid in ap- 
propriate dosage. Where the clinical condition war- 
ranted this, suprarenal cortical hormone and ovarian 
extracts, particularly corpus luteum preparations, were 
suitable adjuvants. Moreover, as the patients improved 
in general health, the dosage of these endocrine prepar- 
ations could be discontinued. I do not think one ever 
cures these chronic cases completely, especially not 
where major urinary tract obstruction had been a long- 
standing factor. But it is possible to restore them to 
normal life and keep tliem comfortable by attention to 
the underlying conditions, lest recrudescence manifests 
itself from time to time. In the lesser forms of pyrosis 
It has been possible subsequently to bring about com- 
plete “cure” of the symptom by rectifying minor endo- 
crine imbalances which may be present, and treating 
assoaated minor infections or irritations of the urinary 
tract and colon. ^ 


To integrate pyrosis with the three major disorders 
discovered, together with all their diversified associated 
phenomena, may even be possible on the basis of anal- 
ogy. The clue to the necessary explanation may be 
found in the very nature of pyrosis itself. It is not a 
pain. Alimentary tract pain is caused by spasm or colic 
or by distension or by traction on the mesentery. Apart 
from these factors, or from irritation of the peritoneum 
(which is, embryologically speaking, not a constituent 
of the alimentary tract, though in subsequent ontogeny 
inseparably linked with its fate), no other form of ill- 
usage of the viscera appears to cause pain. What then 
can cause pyrosis? Ingestion of medicinal hydrochloric 
acid causes no immediate discomfort in the average 
subjeetpnor does neutralisation of the hydrochloric acid 
of the stomach by alkalis cause pain or discomfort. But 
most normal persons will experience transient deep- 
seated snbstenial discomfort wbicli cannot be described 
as pain, on swallowing excessively hot or cold liquids. 
This may naturally be an oesophageal sign; or it may 
refer to transient spasm at the cardio- oesophageal 
junctional sphincter. The analogy which might, how- 
ever, suggest an explanation is the case of peripheral 
manual or pedo-crural paraesthesia. Here too the pa- 
tient reports spontaneous sensations referred to cu- 
taneous territories innervated by peripheral nerves. 
But these sensations do not closely mimic the stimuli 
impinging on the nerve terminals in ordinary circum- 
stances. In fact, paraesthesia is a unique phenomenon. 
Pcr/iaps pyrosis is a form of visceral paraesthesia, 
referred to the gastric terminals pi the sphlanchnic dr 
the vagal nerves, and localised and exteriorised to the 
terrains of tlie /tli, 8th and 9th thoracic somatic nerv'es 


through the central association between the greater 
sphlanchnic nerve and the corresponding spinal seg- 
ments. In my series of cases it is associated with peri- 
])hcral paraeslhesias, whicli responded to the same treat- 
ment as tliat udiich alleviated tiie pyrosis. 

Peripheral paraesthesia may he a manifestation of 
irritation of the nerve at a distant point or of a re- 
motely situated ganglion. Suitable pressure on the bra- 
chial plexus will refer paraesthesia to the fingertips. 
By analog}' then, pyrosis, regarded as a type of visceral 
paraesthesia, may he a manifestation of irritation of 
ganglia at remoter situations within the complex net- 
work of the autonomic nervous system. Thus pyrosis 
may be a paraesthesia following reflex irritation of the 
coehac plexus by a contiguous infected renal pelvis, or 
via the renal sympathetic plexus. It may again result 
refle.xly via the inferior mesenteric plexus through ir- 
ritation of Meisner's plexus in the lower colon. Or the 
source of the ganglionic irritation must be sought lower 
down m tlie ly'pogastric, vesical or pelvic plexuses, 
where local infection and irritation in the lower ureteric 
tract may he the responsible lesion. It is not difficult 
to find anatomical channels connecting these regions 
with the sphlanchnic or vagal nerves to justify the ex 
tension of the paraesthetic concept. 

On the other hand, peripheral paraesthesia is com- 
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monly associated ivitli !i3'i3otlnToidi.srn. The explanation 
for its etiology may lie in the mechanical changes in 
the nerve conduction through infdtrating myxomatous 
tissue; or must possibly be attributed to interference 
with tissue oxidation. Whatever be the pathogenesis, 
the association is undoubted. And tlie autonomic nerves 
differ more in respect to their distribution than with 
regard to their properties from the somatic nerves. If 
endocrine imbalance can jiroduce acrojiaraesthesia. re- 
ferred to the ulnar or the plantar nerves, s,ay, there 
seems to he no material reason why pyrosis cannot also 
be thus caused, if it be a iiaraesthetic manifestation. It 
does .seem to be tlie case that with the perijiheral para- 
esthesia the localisation of the le.sion may be determined 
In’ the presence of the confining anatomical straits 
traversed by the affected nerves and within wliich jircs- 
siire effects may he generated in a .swelling nerve or hy 
a strictured canal, such as m:iy result from fluid-logged 
tis.snes or nerves. 'I'he greater .splilancimic nerves and 
the vagi are similarly confined where the former pierce 
the diaphragmatic crura an<l the latter are wcs.lged l>e- 
tween the oesophagus and tlie margins of the oesopha- 
geal opening of the rliaphragm. 

Tliough this neural theory of the syndrome may 
suffice to explain all its .subsidiary features, I entertain 
yet a further hypothesis of a liiocliemieal nature which 
may particularly assist in illuminating the association 
between gastric symptoms together with manife.si gas- 
tro-duudenitis, on the one band, and the infection plua 
obstruction within the urinary tract, on the other. The 
main function of the renal tubules ujipcars to lie re- 
absorption of water. Tbongb their function is so spec- 
ialised that (bey effect this witliout reab.^orbing flic v-'ir- 
ious chemical e.\'crctions concentrated in the urine, yet 


I cannot accept it that their cells were quite as cleverlv 
designed as to reject all chemicals which may find their 
way into the urine. And where the pressure” within the 
renal pelvis is increased it may ivell be that their im- 
hihitory polarity may he reversed or altered. Breakdown 
products of bacterial metabolism may thus find their 
way into the blood stream, .^nd these niaj' then be ex- 
creted in the stomach or colon in the .same way as for- 
eign .substances, such as rnoriihinc, for instance, con- 
limie to be rc-e.\-creted into the stomach after tlieir ab- 
soqition. Such an hypothesis may explain the origin of 
gastro-dnodenal and colon irritations, and incidentally 
account for the origin of pyro.sis even in those cases 
where it is present apart from any discoverable gastritis 
or duodenitis, hut where infection plus relative obstruc- 
tion ma\- be demonstrated in the lower or upper urinary 
tr.act. 

SU.M.MARY 

a) I'he significance of jiyrosis is reviewed. 

b) Clinical features as.^ociated with one hundred 
marked casc.s of pvrosis are analysed. 

c ) .At least three pathological syndromes are related 
to j»yrosis. 

d ) These arc referred, re.sjjcctively, to the endocrine, 
urinary and alimentary tracts. 

c) 'I'hese symlrtnnts may he interrelated and on the 
basis of such an integrated pathology pyrosis may be 
capable of exjilanation. 

I) .Argument is advanced to show that it may rep- 
resent a variety of visceral paraesthesia. 

g) I'his paraesthesia may then lie either refle.xive, 
cmlocrinogenic, or due to gastro-duodenal irritation 
from toxic absorption. 


Editorial 


DR. R. ^^'ALTER MILLS, 1877-1924 

D k. Miles, a pioneer roentgenologist, jHihli.shed his 
great work on "The relation of bodily habitus to 
visceral form, position, tonus and motility, in the .Am. 
Jour. Roentgenol., April 191/, IV, 155-169. He clearly 
demonstrated that mankind is divided into four great 
classes, viz: 1. Hypersthenic, 2. Sthenic, 3. Hyiio- 
sthenic. 4. Astheni'e. In 1922 an article appeared in 
the same journal on the "Incidence of bodily habitus 
and the time of complete gastric motility in different 
types of habitus." 

' In 1922 his paper on "Small Intestinal States' for- 
mulated the basic principles on which the roentgen diag- 
nosis of lesions of the small intestine must rest. 

This work is epoch making in character and estab- 
lishes a clinical classification of anatomic and physio- 


logic tyjies so definitely that it is now employed by 
clinicians throughout the world, many of whom do not 
realize that Dr. .Mills w-as the author of this tremendous 
original research work. 

In his daily x-ray work he catalogued and filed ms 
ohsen-ations and thus collected clinical material whic* 
resulteil in the solution of many important physiologic 
jjroblems, such as the hyqxithesis of the transmission of 
gastro-intestinal tension, sm.all intestinal recoil, pen- 
jiheral colonic motility, etc. 

Dr Jlills was really a martyr to his profession, dying 
of leukemia at the age of 47. At the time of his death 
he was president of the American Gastro-enterolo^ca 
Association. His name is destined to be inscribed 
among the Immortals in Medical History. 

— H. W. Soper, M.D. 
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Shock Treatments and Other Somatic Procedures in 
Psychiatry. By Lothar B. Kalinowski and Paul H. 
Hoch. Grune & Stratton. New York,. 1946. 294 pages. 
$4.50. 

This book gives a comprehensive discussion of the 
new physical treatments in psyclnatry. Somatic therapy 
of mental illness offers many points of interest to phy- 
sicians worknng in other fields of medicine. The spec- 
ialist in digestive diseases will he particularly interested 
in the discussion of Insulin Shock Treatment. The 
s^■mptomatoIogy of the various phases of hypogly- 
cemia and the techniques to terminate the h 3 -poglycemia 
are described iir great detail. Modifications of the usual 
technique of insulin shock treatment and the treatment 
with divided doses, with rapidh' increasing doses, with 
protamine zinc insulin, the intravenous injection of 
insulin are given. The technique of so-called ambula- 
tor}’ insulin treatment avoids comatons doses of insulin 
altogether while the “prolonged coma technique’* tries 
to prolong the period of deep coma l)e}’ond the normal 
limit of one hour. Much interesting information for the 
specialist in metabolic diseases is offered regarding such 
questions like hypersensitivit}- to insulin, insulin resist- 
ance and allergic reactions. Cardiovascular and res- 
piratory complications, epileptic attacks which occur 
more frequently before the stage of coma is reached, 
and some other neurological and psychiatric complica- 
tions occur. 

The most frequent complication is the prolonged 
coma in spite of ample application of sugar, and even 
though the blood sugar has returned to normal. It is 
obviously no longer a state of hypoglycemia but some 
alteration of the nen-ous system following the hr'po- 
glycemic coma. The chapter on medical observations 
and laboratory findings discusses the blood and spinal 
fluid sugar content and carbohydrate metabolism, chan- 
ges in the vegetative nervous system and other findings. 
Pretreatment glucose tolerance curves reveal an abnor- 
mally prolonged interval before return to fasting levels. 
After treatment a direct correlation between clinical im- 
provement and increased sugar tolerance, regardless of 
therapy was found. Insulin administration was not a 
determining factor. Some authors believe that the car- 
bohydrate metabolism in schizophrenics with complete 
remission shifts toward the normal in the same way 
that the fat metabolism does. 

A survey of results with insulin shock treatment in 


schizophrenia shows that they depend entirely on an 
adequate application of the difficult technique. The 
same is shown regarding the newer Electrical Convul- 
sive Therapy which replaced the previous pharmaco- 
logical convulsive treatment with metrazol. Electric 
convulsive therapy, aside from schizophrenia, is applied 
in manic depressive psychoses, involutional psychosis 
and some other conditions. There are hardly any con- 
traindications to this treatment, although a number of 
unpleasant and mostly unpredictable complications are 
discussed in much detail. One of the dangers is l)leed- 
ing from active peptic ulcers and rupture of an ulcer 
or of an inflamed diverticulum during the convulsive 
treatment. Medical olxservations during electrical con- 
vulsive treatments have been made in great number 
hut offer fewer points of interest than those made in 
insulin treatment. Many humeral studies are listed in 
the te.xt, and investigations of gastric secretion and gas- 
tric contraction are mentioned. Of endocrine-neuro- 
vegetative effects, gain of weight is the most constant 
clinical change under convulsive therapy. This is con- 
sidered by some as evidence of a diencephalic effect that 
not only insulin treatment hut also electric and other 
convulsive therap)' leads to such gain of weight. 

Aside from various techniques to combine insulin 
and convulsive therapy, other somatic treatments in 
psychiatry are discussed such as various pharmaco- 
therapeutic attempts, continuous sleep treatment with 
large amounts of barbiturates, fever therap}^ nitrogen 
inhalation treatment, vascular shock (acetylcholine), 
histamine, methylguanidine and others. The newest 
physical approach to mental illness is brain surgery 
(prefrontal lobotomy), a procedure which in properly 
selected! cases can be of great benefit after all other 
methods have failed. 

The book, which starts with a chapter on the his- 
torical development of somatic treatment in psychiatry, 
closes with a chapter on theoretical considerations. 
Main- theories have been offered for the explanation of 
the new treatments which are so successfully applied, 
but the authors close with the frank statement that 
*‘we are treating empirically disorders whose etiology 
is unknown, with treatments whose action is also 
shrouded in mystery.” The book contains a bibliog- 
raphy of more than 600 items and a subject index. 

— Praiic J. Lust, M. D. 


CORRECTION 


In an article by Brown and Rivers on pages 33-36 
of the February, 1945 issue, the authors desire to make 
a correction in the eleventh line of the third paragraph 


which should have read as follows : “Histamine was 
then injected suboutaneously in doses of 0.1 mg per 
10 kilograms of body weight.” 
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Ruuel, V'. AL : Ladle acid in ejadrir jttirr in rarious 
gastric diseases. {Bull. Rxper. Biol. Med, v. 18 /> 
46, 1944). 

In iiorinal iiiclivichials, there wn.s foiiiifl from 1.5 to 
9.5 milligrams of lactic acid per lumdred ciihic centi- 
mclcns of .ga.stric juice. The concenfration remains- un- 
changed in peptic ulcer hut i.s .slightly increased in 
pellagra and very markedly increased in certain gas- 
trites. 


ScHL’i.Ti:. K. K. ; The Ihrr fat of rabbits poisoned 
rath plio.sphorus. {Diochcni. Zeitseh., v. 313, p. 78, 
1942). 

The higher fat content of the livers of rahlnts ixii- 
.soned with phn.sphorus can he prevented by feeding 
either large amounts of the vitamin B complex or mi- 
-saturnlcd fath- acids. 


hemorrhagic diathesi.-;. Author iiciieves that the differ- 
ent clinical symjitomatology is due to the- bad genera! 
state of the inmates of the concentration camp. 

O. Felsenfeld. 


Biulskv, J.: The Gras reaction. fPraklicky Lekar, 
i’oL 26, Ko. 9, pp. 2.VJ - 261, 19-16.) 

The Gros reaction is performed by adding Hayem’s 
.solution, droj) by drop, to 1 c.c. .serum. In normal sera, 
the addition of .about 2.6b c.c. of the reagent causes 
c!oiKiine.ss and 3 c.c. an irreversitjle precipitation, while 
(lathologic sera show such changc.s after ilie addition 
of less Hayem’s solution. Ilavem's solution consists of 
0.5 Gm. sublimate, 5 Gm. srodium su’phatc and 2 Gm. 
sodium chloride in 200 c.c. di.stillcd water. .-Vuthor 
compared this reaction with Takata's and found it 
helpful in the diagnosis of liver damage. 

0. Felsenfeld. 


Uv.VAS, B. ; The gastric secretory e.vcilant from the 
pyloric nnicoso. (Acta Physiol. Scand.. v. 6, p. 117, 
1943). 

The substance extractable from the p.vloric mucosa 
("gastrin”) i.s destroyed by jiepsin, trypsin and boiling 
in alkaline medium. It is tliermostahle in acid. The 
substance is soluble in water and dilute acid and alkali 
hut insoluble in ether, acetone, absolute alcohol and 
benzene. 


Low, H. : The ctUiology and clinics of infections 
hepatitis in the Terezin concentration camp. (Ca.sopis 
Lekaru Ccskych, x'ol. S5, No. 28, pp. 976 - 980, 1946.) 

The patients were most contagious in the prc-icleric 
stage. The disease began with fever, conjunctivities, 
pharyngitis, nausea and pain in the gastric regdon. In 
many cases, after one to three days, a short remission 
was observed. Later evening temperatures developed, 
with pain in the liver region. The stools were lighter 
but not acholic. The blood showed often oesinophilia. 
After 6 to 10 days, icterus set in. Proteinuria and 
hematuria were frequent. The liver, chiefly the left 
lobe, was enlarged. Pruritus and spleen tumor were 
rare. The convalescence was very long. Death oc- 
curred only in a few cases, under the picture of a 


Brazda, L. : The importance of anesthesia in gastric 
operations in old people. ( Lekarske Lisly, col. 1, 3 a. 
12. pp. 28.^ - 286, 1916.) 

In order to avoid shock (a complication author fears 
in old people during gastric surgery 1, local anesthesia 
comliincd with drug narcosis, c.g., scopo!aniine-mor- 
phia, or scopolamine-morfdiia-cucodal-ephedrine, "as 

used. Of 41 patients over 60 years of age only two 
dicii, one following embolism, the other of heart insuf 
ficiency, when tlii.s type of anesthesia was applied dur- 
ing stomach and duodenal operations. 

O, Felsenfeld. 


.YiTii, T. K- ; Bilirubin and the pathogenesis of 
ndicr. (Acta Med. Scand., v. 123, p. 166, 1946). 

n 35 cholecystecfomized patients with common duct 
inage the output of bilirubin per 24 hours was found 
je between 50 and 250 milligrams. The level of the 
Td bilirubin in biliary obstruction was dependent on 
lalance between bilirubin production and its renal 
retion. Therefore in complete obstruction the degree 
iaundice is determined by the rate of bil.rubm pro- 
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Increased Excretion of Glucuronates After Insestion of Benioic Acid 

By Patients with Damaged Liver 

By 

I. SNAPPER, M.D., 

A. SALTZMAN, M.D., 
and 

E. GREENSPAN, M.D. 

KEW YORK, N. V. 


I N a previous publication (1) it has been shown that 
after ingestion of sotlium benzoate by normal volun- 
teers excretion of considerable quantities of urinary 
glucuronates ocems only rvlien the benzoate absorption 
takes place at a rapid rate. Under these circumstances, 
tlie quantity of benzoate suddenly absorbed from the 
gastrointestinal tract is so great that the liver is unable 
to conjugate all the benzoate with glycine to form hip- 
puric acid. Tiic excess of benzoate which cannot be 
quickly combined with glycine is linked with glucuronic 
acid and excreted as benzoyl glucuronate. When the 
ab.sorj)tion of the benzoate from the intestine takes 
place at a slow rate no benzoyl glucuronate is formed. 
Ingestion of 5.8 grams of sodium benzoate divided into 
nine equal parts and ingested slowly over a 4-hour 
period, yields no demonstrable glucuronate excretion. 
Furthermore, in contrast to sodium benzoate, the in- 
gc.stion of a single dose of five grams of the less readily 
absorbable benzoic acid by normal volunteers results 
in no urinary glucuronate excretion. This is of both 
theoretical and practical significance. 

The following report makes it clear that after in- 
gestion of benzoic acid the amount and pattern of 
glucuronate excretion in patients with impaired liver 
function differs significantly from the glucuronate ex- 
cretion of normals. 

METHODS 

The methods used are the same as reported in a 
previous publication.f 

• RESULTS 

1. After rapid ingestion of 5.8 grams of sodium 
benzoate, patients with a damaged liver (Table I) 
excrete considerable amounts of hippuric acid in the 
third 2-hour specimen. In this specimen the glucuronate 
reaction is without exception positive. In normal 
persons the third 2-hour urine specimen usuallv con- 
tains only small quantities of hippuric acid and the 
glucuronate reactions are without exception negative. 

'From ttie Second Medical Service of the Mount Sinai HMnital, New 
York Gty. 

'tt should be stressed that the ToHen’s napKthoresorcinol reaction Was 
speciallv adapted for our purposes. These experimental conditions should 
be strictly applied to yet comparable results. In the reading of the 
color, — which is done immediately folloseing the extraction with amvl 
alcohol. — only a true blue colot is considered to represent a positive 
reaction. ' 

Submitted April 11, 19^S. 


2. After ingestion of 5 grams of benzoic acid by 
patients with liver damage (Table 2) the hippuric 
acid excretion is in the third 2-hour specimen always 
larger than has been found in normal volunteers. In 
contrast to the findings in normal -volunteers after lu- 
ges/ion of 5 grains of benzoic acid the glucuronate re- 
actions in the urine of patients with a damaged liver 
arc akvnys strongly positive. 

In these patients the first 2-hour specimen .shows 
often, and tlie second 2-hour specimen without excep- 
tion, a strongly positive glucuronate reaction. The 
third 2-hour specimen is also frequently' positive. 

3. The same contrast between normal volunteers 
and patients with liver damage is found when 5.8 grams 
of sodium benzoate are slowly ingested in the course 
of 4 hours. (Table 3) Wliereas under the.se circum- 
stances the urine of normal volunteers shows no in- 
crease of the glucuronate content, in patients with a 
damaged liver function the first 2-hour specimen .shows 
often, the second 2-hoHr specimen always positive 
glucuronate reactions ; in the third 2-hour specimen 
these reactions are nearly' always, and in the fourth 
2-hour specimen often positive. 

Table 4 shows the averages of the glucuronate and 
hippuric acid e.xcrctions in these experiments. 

The abnormal pattern and amount of glucuronate 
excretion are constant signs of liver damage. 

DISCUSSION 

These studies show that after slow ingestion of 
sodium benzoate or of benzoic acid, ‘the impaired 
fonnation of hippuric acid in the damaged liver leads 
to an increase of the glucuronate excretion. This result 
is so constant that the study' of glucuronate excretion 
after ingestion of benzoic acid may be used to decide 
about presence or absence of liver damage. If aficr\ 
ingestion of g grams of benzoic acid (or after the slo-w ^ 
ingestion of g.S grams of sodium benzoate in the course 
of g hours), none of the three 2 -hour specimens shows / 
a positive glticuronafe reaction, then the liver function / 
can be considered to he normal. It will be brought out ‘ 
that this increased glucuronate excretion after ad- 
ministration of 5 grams of benzoic acid is closelv con- 
nected with the impairment of tlie hippuric acid sym- 
thesis in the damaged liver. The increase of the glu- 
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curonate excretion is, however, a more sensitive test 
than the diminished hippuric acid excretion as devised 
by Quick. 

1» 2, and 3, several examples can be found 
of patients recovering from hepatitis where the hip- 
puric acid excretion after ingestion of benzoic acid or 
sodium benzoate had already returned to normal but 
where the abnormal pattern of the glucuronate excre- 
tion still indicated liver damage. 

Fui-thermore, certain technical and practical ad- 
vantages are offered by the semi-quantitative measure- 
ment of glucuronate excretion compared to the 
quantitative determination of hippuric acid. The de- 
termination is simple. Urine samples rather than com- 
plete volumes of urine are necessary. Results arc 
promptly obtained ; for there is no necessit}- for a two- 
day delay for the tedious evaporation of large amounts 
of urine, and the weighing or titration of precipitates. 

At first view an increase of the excretion of glu- 
curonates after ingestion of benzoic acid in the presence 
of a damaged liver seems to be at variance with the 
formerly accepted concept that in the damaged liver 
the glucuronate conjugation is impaired. However, 
most of the evidence for the former theory has been 
based on the ingestion of such substances as menthol, 
phenol, and borneol, which are not conjugated with 
glycine. The studies of Boku and Kin on humans re- 
vealed decreased excretion of camphor glucuronate 
after ingestion of 0.5 grams of camphor in patients 
with cirrhosis. (2) 7‘his was also found in the later 
stages of liver carcinoma although in the early phases 
of this disease the glucuronate conjugation did not 
seem to be impaired. In hepatitis impairment of the 
conjugation of camphor with glucuronic acid ran 
parallel with the degree of jaundice. In experiment.al 
liver damage in rabbits caused b}' phosphorus and 
carbon tetrachloride, the diminution of the glucuronate 
production was stated to be proportional to the liver 
damage. These results are in contradistinction to recent 
studies by' Kensler, Young and Rhoads (3) who 
demonstrated no impairment of conjugation of d, 1 
borneol witli glucuronic acid in slices of livers of rats 
with cirrhosis and hepatoma produced by butter _vel- 
low. Furthermore, after 40 dai's of feedings with 
dimethylaminobenzene (butter yellow) there was no 
impairment of .urinary glucuronate e.xcretion. Only 
after butter yellow has been fed for 100 days the glu- 
curonate excretion diminished to less than 25% of the 
normal values. Beuding and Ladewig (4) reported im- 
paired conjugation of borneol by slices of livers of 
guinea pigs after phosphorus poisoning but no im- 
pairment after chloroform poisoning. Also Ottenberg s 
(5) investigation of the excretion of glucuronates after 
administration of 1 gm. borneol to patients with im- 
paired liver function gave only equivocal results. Four 
of his patients presented an increased glucuronate 
excretion whereas the remainder showed inconstant 


■amounts' of glucuronate excretion. These studies 
demonstrate that in the presence of severe liver in- 
sufficiency in animals and man, administration of 
borneol is, at least occasionally, followed by excretion of 
increased amounts of glucuronate. 

In contrast to the varying results after ingestion of 
camphor and allied products, the glucuronate excretion 
after ingestion of benzoic acid is constantly and sig- 
nificantly increased in patients with a damaged liver. 
As a matter of fact. Quick in 1931 (6) already observed 
m one patient with an alcoholic liver an increased 
glucuronate excretion after ingestion of sodium ben- 
zoate. After the liver condition had improved the 
glucuronate excretion after the ingestion of sodium 
benzoate had practically gone down to zero. 

To understand the increased e.xcretion of benzoyl 
glucuronate by patients with liver disease, it should be 
emphasized that the damaged liver has lost a consider- 
able part of its power to form hippuric acid. Since 
the synthesis of hi])puric acid is lagging in the dam- 
aged liver, here even slow absorption of sodium ben- 
zoate or of benzoic acid will lead to the presence of 
free benzoate in the liver. The benzoic acid which is 
not transformed by the liver to hippuric acid will be, as 
is always the case, conjugated with glucuronic acid. 
Therefore, in the presence of impaired liver function 
an appreciable glucuronate production will occur even 
after slow ingestion of sodium benzoate or after the 
administration of benzoic acid. 

This result seems paradoxical because an increase 
of the benzoyl glucuronate excretion takes place al- 
though the glucuronate conjugation is impaired in the 
damaged liver. The explanation may be as follows. 
Due to the decreased rate of liippuric acid synthesis, 
so much more free benzoic acid is made available in 
the damaged liver for glucuronate conjugation that 
even in the presence of an impaired glucuronate 
mechanism the quantity of benzoyl glucuronate finally 
svnthesized is larger than in normal volunteers. 

' Our results show not only the increase of glucuronate 
excretion, but also the impairment of the rate of 
glucuronate conjugation in the -damaged hver. The 
latter apjiears from the following observation. Whereas 
in normal persons after ingestion of 5.8 grams of 
sodium benzoate the first 2-hour specimen alway s shows 
a strongly positive glucuronic acid reaction, in patienl.s 
with liver cirrhosis this reaction is frequently negative 
in the first 2-hour specimen, to become strongl.v positive 
in the second and third 2-hour specimens. 

It is now also possible to formulate an explanation 
of the varying quantities of borneol g^curonate 
excreted in liver patients after ingestion of bonieol bj 
mouth. It has to be considered that in normal pcr.son 
after ingestion of borneol only about oO per cent of 
the borneol appears in the urine as borneol 
The rest of the borneol disappears and ^ A 
metabolized. In the damaged liver the oxidat 
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the borneol is certainly impaired : often, therefore, not 
50 per cent of the borneol ingested but practically all 
the borneol ingested becomes available for the forma- 
tion of bomeol glucuronate. This increased quantity 
of borneol, available for conjugation, may lead, even 
in the presence of an impairment of the glucuronate 
conjugation, to an increase of the total amount of 
borneol glucuronate excreted by liver patients com- 
pared with the figures obtained in normal controls. 

■A 

SUIiIMARY 


After ingestion of 5 grams of benzoic acid by patients 
with liver cirrhosis or hepatitis the glucuronate 
reactions are always positive in the second 2 hours’ 
urine specimen, usually also in the first and third 2 
hours' specimen. 

Tliis glucuronate excretion is a sensitive liver func- 
tion test. If after ingestion of 5 grams of benzoic acid, 
none of the three two-hours’ specimens shows a posi- 
tive glucuronate reaction, serious liver damage as 
accompanies hepatitis or cirrhosis is not present. 

The increased glucuronate excretion after ingestion 
of benzoic acid by patients with a damaged liver 
depends on the impairment of the hippuric acid syn- 
thesis in the damaged liver. This leads to the presence 
of large quantities of free benzoate in the damaged 
liver which is conjugated with glucuronic acid. 


TABLE I 


S.S ^rcnii oj Sodium Bt-nzoulc h) Mouth (rapid ingestion) 

NAPHTHORESORCINOL 

REACTION HIPPURIC ACID 


Normals 

1 

ddd 

n 

d£ 

III 

I 

J.76 

[I 

3.74 

lit 

0.28 

n 

Sh. 

i 

ddi 

d ti 

l.Zl 

1. 11 

0.64 


Con. 

£ 

dd 

d£ 

1.04 

I.J8 

1.64 

er 

o 

Hcnd. 

/ 

r 

ddd 

ddd 

0.66 

l.H 

1.08 

S' 

Rog. 

dtd 

did 

dd£ 

1.81 

2.13 

1.82 

o 

Vill. 

t/d 

ddd 

ddd 

0.48 

2.9) 

1.16 


Mos. 

£ 

ddd 

ddd 

1.26 

1.8f 

1.62 

C 

Hick 

ddd 

ddd 

ddd 




o 


Mcyr. 

d£ 

ddd 

ddd 

0.78 

0.72 

1.4) 

Alv. 

ddd 

ddd 

d 

Lost 

I.)t 

2.2) 

Doug. 

£ 

ddd 

d 

0.27 

).02 

0.74 

Shaw. 

ddd 

ddd 

ddd 

0.86 

0.84 

).57 

Cad. 

d 

ddd 

ddd 

0.4) 

).0 

2,2) 

Seg. 

ddd 

dd 

ddd 

2,)6 

0.99 

1,)9 

Rot.’ 

ddd 

ddd 

d 

).09 

2.62 

0.)6 

Moor. 

dd£ 

d‘d£ 

ddd 

0.142 

0.209 

0.17) 

’Patient 

almost recovered 

from his 

hepaiicis. 




At the same time in the damaged liver the synthesis 
of benzoyl glucuronate is slower in rate than under 
normal conditions. 


TABLE II 


S.O pniiitf of Benzoic Acid by mouth ( rapid ingestion) 

NAPHTHORESORCINOL 

REACTION HIPPURIC ACID 




II 

m 

1 

II 

III 

Normals 

- 

£ 

- 

2.69 

).2l 

0.8) 


d 

dd 

ddd 

MI) 

1.42 

1.29 

Marb. 

. 

dd- 

d£ 

0.27 

0.35 

I.O) 

Berg. 


ddd 

dl 

0.28 

2.4) 

1.70 

Con. 

. 

d 

ddi 

1.00 

1.41 

1.87 

Hcnd. 

£ 

ddd 

ddl 

1.0) 

1.20 

1.02 

Rog. 

dd£ 

ddd 

ddd 

1.14 

1.72 

1.64 

Vill. 

± 

ddd 

dd 

1.02 

2.9) 

1.8) 

Zan. 

£ 

ddd 

* 

1.9) 

2.26 

0.70 

Riv. 


ddd 

/ 

1,9) 

}.0l 

1.47 

Mos. 

ddd 

ddd 


0.3) 

1.04 

0.70 

Reck 

JL 

ddd 

ddd 

0.6) 

1.00 

2.0) 

Rot.* 

ddl 

ddi 

i 

1.96 

2.57 

1.67 

Alv. 

- 

dd 

ddd 

0.9S 

2.20 

2.0) 

Doug. 

dd£ 

ddd 

ddd 

1.92 

1.9) 

1.17 

Sha. 

ddd 

idd 

ddd 

1.50 

Lost 

1.28 

Cad. 

- 

ddd 

ddd 

0.60 

1.64 . 

2.76 

Seg. 

~ 

ddi 

£ 

0.)9 

).7Q 

1.24 

Led. 

d. 

d£ 

- 

0.56 

2.17 

0.71 


' pjticnt jlmost rwrovered from hcpititis. 


TABLE III 

grams Sodium Benzoate by slow ingestion 
NAPHTHORESORCINOL 
REACTION 


HIPPURIC ACID 
IN GRAMS 


I 


II 


NormaW 

Sh. 

Bers. 
Mar. 
Hcnd. 
Con. 
Vill. 
Rog. 
Becit. 
Mi«. 

Riv. 
Hick 


III 

d. 


IV 


I 

n 

in 

IV 

2.17 

2.92 

\.6S 

O.H 

0.93 

1,27 

l.iS 

0,44 

l.I) 

2.00 

0.51 

0.06 


1.2) 

0.30 

0.45 

0.44 

1.22 

1.34 

1.04 

0.9) 

0.84 

1.47 

1.61 

0.82 

1.59 

1.16 

0.26 

1.58 

2.20 

1.98 

0.58 

0,4) 

1.47 

l.)9 

0.94 

0.17 

2.10 

1.71 

1.04 

■1.89 

2.71 

1.47 

0.27 

0.71 

1.78 

2.2) 

0.88 

).06 

3.02 

0.54 

0.2) 

1.24 

0.96 

2.12 

0.66 

2.68 

1.17 

1.7) 

O'. 62 

0.70 

0.40 

3.16 

1.80 

0.16 

1.80 

2,08 

1.0) 

2.44 

2.01 

1.44 

0.60 

1.68 

).9I 

Lost 

0.07 

1.56 

1.9) 

2.27 

.0.64 

1.0) 

0.37 

0.41 

Traces 

0.17 

•6.29 

6.08 

0.41 




/// /// I 
dd i i 
ddd ddd d 
dd£ ddd ddd 
dd ddd d£ 
dd£ £ - 

ddd ddd - ■ 

ddj f^j. , 

ddd ddd - 
di dd - 
ddd ddd £ 


Meyr.* 

AIv. 

Doug.* 

Shi. 

Cad. 

5cg.’ 

Grat. 

Roth.’ 

Led. 

Moor 


dd£ dd 

dd 

ddd d 
ddd ddd 
d dd~d 
ddd ddd 
ddd ddi 
dd£ £ 
d£ d 
i 


ddd - 
d£ - 
ddd ddd 
ddd dd 
d 


Lost 

I 

£ 

£ 


dd- 


ddd 


Patient almost recovered from hepatitis. 


R rwuuc. IV 


NAPHTHORESORCINOL REACTION 



Normals 
Liver cirrhosis 
Hepatitis 
Normals 
Liver cirrhosis 
Hepatitis 

1 Icpatiiis 


L First two hours urine specimen. 
II. Second two hours urine specimen. 


HI 


IV 


hippuric acid in grams 

IV 


I 

II 

m 

3.76 

2.74 

0.28 

1.04 

1.78 

1.27 

1.30 

1.80 

1.74 


5.8 prams of 
sodium benzoate 
(rapid 



III. Third tss’o hours urine specimen. 

IV. Fourth two hours urine specimen. 


Cirrhosis of Liver Hepatitis Cirrhosis'of Liver Hepatitis 
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Bile Urine 

Urobil. 

Icteric 
i nil ex 

Ceph. rloc. 

Sh. 

F. Tr. 

1:40 

27 

f f f t 

Berg. 

Mar. 

F. Tr. 

0 

1:80 

1:40 

5 

7 

ncg. 
f ff 

htos. 

0 

1:40 


t 

Hcnd. 

0 

1:40 

9 

f/ff 

Con. 

0 

1:80 

6 

f f 

Vill. 

0 

1:10 

3 

ff 

Rog. 

0 

1:10 


ft 

Beck. 

/ / 

1:40 

12 

f ft f 

Riv. 

0 

1:10 

8 

ftf 

Hick. 

f/tf 

1:10 

36 

ftff 

Mcyr. 

~f 

1:40 

21 

ncg. 

Alv. 

ff 

1:64 

30 

f f 

Doug. 

Sha. 

fit 

ff 

1:20 

1:10 

53 

56 

ncg. 

f ‘ f f 

Cad. 

/ 

1:20 

33 

t fft 

Scg. 

i 

1:2 

18 

ncg. 

Grat. 

//// 

1:256 

12 

ncg. 

Roth. 

ftf 

1:5 

36 

fft 

Led. 

ff 

1:10 

33 

ftf 

Moor 

ftf 

1:20 

36 

ftff 


TABLE V 

y GRAMS OF BFN20IC ACID 


Bsr 

Retention 

40% 

40% 

2J% 

15-50% 


60% 

10 % 


20 % 


10 % 


Cijotcttero 
and Esters 

90 

ISO/90 

530/245 

5S0/I90 

HO/75 

ICO 

25-1 

2I0/Mf 


ns 

260/100 

760 

202 

260/160 

275 

219 

114 

171 

120 / 


TJigm % 
L5 

0.2 

0.7 

0.5 

0.6 


0.5 

6.3 

1.2 

2.1 

5.5 

y.7 

4.8 

0.8 


Afk, P/josf>h. 
Units % 

29 

55 

54 

28 

5 

6 

16 


16 

52 

35 

46 

19 

21 

54 

6 

18 


Prothr, Time 

60% 

79% 

80% 

807o 

64% 

70% 

75% 

63% 


80% 


4.3 

5.3 


71% 

78% 


82% 


66 % 


Galactose 
t^xcr. in Grams 

7.1 . 

J.4 

1.5 

6.6 

4.4 

4.1 
3 

3 

2.1 
7.6 

4.0 

4.3 

3 

3 
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Hypertrophic Gastritis Simulating Neoplasm'" 

By 

Lt. Col. JOSEPH BANK, 
sAIajor ALEXANDER E. PEARCE. 
and 

Lt. Col. JOHN H. GILHIORE 

M. C., A. U. S. 


A 26 YEAR OLD white private was seen in the medical 
clinic of the ^Villiam Beaumont General Hospital 
28 March 1945 for symptoms suggestive of peptic ulcer. 
Roentgen ray e-vamination on 30 March 1945 revealed 
an irregular round filling defect at the greater curvature 
side of the stomach suggestive of neoplasm (Fig. I). 
The stomach tvas emptj- in four hours. Before the 
patient could return to the clinic, he was transferred 
witli his organization to another camp. A follow-up 
was instituted and as a result the patient was admitted 
to his station hospital, where roentgen study revealed 
findings similar to the above and a diagnosis was made 
of gastric tumor involving the greater curvature side 
anteriorly, moderately large, but without characteristics 
of malignancy. He was transferred to the regional hos- 
pital where an opinion of leiom3'osarcoma, lymphosar- 
coma, or carcinoma was made by the roentgenologist. 
The gastsroscopist there noted normal appearance of 

■'From the Medical Service, William Beaumont General Hospital 
El Paso, Texas. 

Submitted December 14, 1945. 


the mucosa, but suspected an intramural tumor of un- 
determined origin. The patient was then returned to 
Williani Beaumont General Hospital for surger}’. 

The patient’s sj’niptonis began in 193/ and consisted 
of epigastric distress appearing two hours after meals 
and relieved by milk and food. -A. diagnosis of ulcer 
was made and relief followed institution of ulcer regi- 
men. He felt fairly well for the following four or five 
j’ears except for brief periods of distress following die- 
tary indiscretion. During tlie past two years, exacerba- 
tions became more frequent. Since Januarj' 1945, the 
epigastric distress Iiecame more constant. Food failed 
to relieve the discomfort which seemed to persist until 
the stomach was empty. Following induction, his sj rap- 
toms became worse because patient 3vas unable to select 
his food. A 3veight loss of eight pounds was noted on 
admission. 

Pliysicai examination was negatii’e ivith the exception 
of tenderness in the epigastrium. LaboratoQ- studies 
including Kahn, blood count, urine, stool, icterus indtx, 
cephalin flocculation and serum protein were all ivithin 
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normal limits. Hyperacidity was present; fasting free 
HCl 90 total 110, highest postcibal acidity free 115 
total 130. Roentgen examination confirmed previous 
impression of neoplasm and failed to demonstrate peri- 
stalsis in the involved area (Fig. II). Gastroscojiy 
showed a normal antrum and pylorus. At about the 
middle of the stomach the lumen was encroached upon 
by extremely large rugae on the greater curvature and 
extending more on the anterior than the posterior wall. 
There was no suggestion of polyposis, malignancy or 
intramural tumor. The surface of the mucosa was 
darker than normal, but otherwise smooth without sug- 
gestion of gastritis or erosion. It was believed that an 
exploratory laparotomy was indicated. 

Operation was performed 5 julj' 1945. Palpation of 



Fig. I — Rocntgcnogrnm of stomach, 1 April 1945. 


the stomach by the surgeon through the abdominal in- 
cision gave the impression of a polypoid tumor in the 
lumen of the stomach. A scar of an old pre-pyloric 
ulcer was observed on the anterior wall near the lesser 
curvature. A partial gastrectomy was gone. Upon 
opening the resected portion of the stomach, numerous 
hypertrophied rugae were seen in the ’area where the 
polj-|5oid mass was felt. The surface of the mucosa 
appeared normal except for fresh superficial erosions 
of recent origin. A pancreatic rest was removed from 
the wall of the jejunum. 

Pathologic study by Major Lester King showed the 
following; 

GROSS (Fig. Ill) ; The specimen was a resected 
portion of stomach opened along the lesser curvature, 
measuring 12 x 12 cms., with a thickness of 0.7 cms. 
Over half of the mucosal surface, the nigae were r'ery 


large and prominent, with extensive convolution. One 
ruga, had a maximum width of 1.4 cms., while the max- 
imum height was about 0.8 cms. Approximately 40 per 
cent of the mucosal surface appeared relatively smooth, 
with only one or two small rugae. The epithelial cover- 
ing appeared everywhere intact. No trace of ulceration 
was observed anywhere. Portions of the epithelium 
showed numerous fresh reddish flecks, suggesting re- 
cent extravasation of blood. One of the rugae showed 
slight granularity between the mucosal fold. The ad- 
ventitial surface was not remarkable. On section, the 
large folds showed a very thick mucosa, measuring up 
to 3.5 mms., with an exaggerated muscularis mucosa. 
The submucosa appeared greatly edematous, but no 
neoplastic masses could be observed grossly. The mus- 



Fig II — Roentgenogram of stomach, 20 June 1945. 


cularis was distinct, measuring up to 2 mms. 

MICROSCOPIC (Fig. IV): Numerous sections 
showing various portions of the stomach were avail- 
able. Where the rugae were very large and prominent 
the mucosa appeared very broad, Init with excellently 
preserved epithelium. In general, the glandular pattern 
was regular. In a few areas there was some dilatation, 
tortuosity, and irregularity of the glands, and distur- 
bance of the normal even pattern. Some of these glands 
showed evidence of epithelial proliferation, manifested 
by piling up of epithelial cells, and papillary enfoldings 
into the lumen. Such areas, however, appeared entirely 
benign in character. The nuclei were regular and the 
basement membrane was respected everywhere. With- 
in the stroma, which aiipeared occasionally slightly ede- 
matous, there was a definite excess of lympiiocytes and 
plasma cells. In many zones numerous polys weye visi- 


346 


American Journai. of Digestive Diseases 


VoLUXtE 15 
N'UMtlFR 11 



rig. Ill Resected portion of st.omach opened along lesser curvature 
shosvtng mucosal surface. P — proximal edge. D — distal edge. 

I)le within the tunica propria, and some polys were seen 
within gland Intnens. The suhniticosa siiowed a mild 
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Fig. IV — Cross section of stomach, low magnification. 


inconsequential edema in some portions. The musoilaris 
was of average or slightly increased thickne.ss. 'Wh'thin 
the mucosa there were numerous lymphoid follicles. 

DIAGNOSIS; - Hypertrophic gastritis. 

Recovery was uneventful and the patient was ambu- 
latory in five days. 


Regional Enteritis and Idiopathic Ulcerative Colitis 
A Clinical Study* 

B. J. WEINBERG. M.D., 

H. SORTER, M.D. 
and 

H. NECHELES, M.D., Ph.D. 

CHICAGO, ILLINOIS 


I N considering the etiology of regional enteritis and 
idiopathic ulcerative colitis we want to present a 
short review of the fields of investigation along with 
our data obtained on a revieiv of 89 cases of these 
diseases. 

Regional enteritis was first separated as a disease 
entit}- in 1932 by Crohn, Ginzburg and Oppenheimer. 
Their description of the physical findings was (1) a 
mass in the right iliac region, (2) evidence of fistula 
formation, (3) emaciation and anemia, (4) a previous 
appendectomy scar (50%), and (5) signs of intestinal 
obstruction. This description has certainly ivithstood 
the trials of time. Only one point, their description 
that by roentgen study there was onl^' involvement 
of the terminal ileum, has been modified. It is now 
known that anv portion of the ileum, not rareh’ the 
jejunum, and the colon to the rectosigmoid, maA’ be 

“'Aided by a grant from the A. B. Kuppenheimer Fund.^ The De- 
partment is in part supported by the Michael Kecse Foundation. 

From the Department of Gastro-Intestinal Research, Rwcarch Itisrirutc 
and the Department of Medicine of Michael Reese Hospital, Chicago. 

Submitted Ma)', 1946. 


involved. 

When we observe the incidence of regional enteritis, 
also called Crohn's disease, we find that it is increasing. 
a‘\nd, while study has revealed that many cases formerly 
diagnosed as tuberculosis or malignancy were in reality 
regional enteritis, the increase is too steady and great. 
Thus, it is considered both a relative and an ab.solute 
increase. 

While the Jewish race has been considered as having 
the greatest incidence, present work seems to indi- 
cate that this is not true. Likewise, the concept of a 
lack of familial occurrence is gradually changing. 
Crohn has seen the occurrence in more than one 
number of a famil}’ on four occasions. Brown and 
Sebiefley report the occurrence in two sisters and one 
brother. 

Interestingly enough we find that this disease docs not 
occur in Latin America, and there lias nev'er been a 
case reported from the island of Cuba. Another inter- 
esting observation made by Bockus, is the absence of 
cases in families that have been in the upper economic 






lou'f.. D. D. 
JvovrunrK, 1?44 


347 


Ki-.GIONAT, ExTKRITIS AXD TdiOPATJIIC Ul.CF.RATlVi: CoTATIS 


!)mc]<ct for n period of one or two generations. Thus 
makes one wonder, statc.s Bockus, of the possibility of 
some factor of subnutrition with a heav\' childhood in- 
fection. 

AViicn we look at age, most observers find ti^/o of their 
cases in the age group of twenty to forty. The disease 
is found at any age, hut seldom in old peojile. Sex 
seems to play no part, although Crohn ct n1. reported a 
predominance of males in the ratio 3:2; hut Bockus in 
twenty-one cases found eight niale.s and 13 females; 
and Clark et al. in sixty-nine cases found no sex differ- 
ence. 

On looking through the work on etiologj- one is im- 
pressed hy the significance attached to lymphatic in- 
volvement. Tlie work of Hndficld and others lias shown 
the importance of this oh.scrvation, with the picture of 
lymj)hoid hyperplasia with giant-cells in the submucosa 
and lymph nodes, and by the presence of an ohstractivc 
lymphedema. The disease jn-ocess seems to jwefer cer- 
tain areas of accumulations of lymphatic tissue. Most 
pathologists agree that, from an isolated viewpoint, the 
lesions of regional enteritis and tuberculosis cannot he 
differentiated. However, when the progrc.ss of the 
disease is studied as was done hy Hndficld, one notices 
that uiKUi regressum. in regional enteritis there is a lack 
of scarring and caseation ; also, the absence of tubercle 
bacilli has been noted. This makes one point clear, 
however, and that is the importance of diff'erentiating 
a suspected case of regional enteritis from tuberculosis. 

In 1933 Homans and Hass were struck by the 
resemblance of the histologic (Mctures of regional enter- 
itis to that of Boeck's sarcoidosis. However, no work 
to date has proven any relationship. 

Reichert and 3Iathes injected irritating and sclcro.sing 
materials into the mesenteric and submucosal lym- 
jdiatics and produced chronic lymphedema of the in- 
te.stine. W’hen. in addition, they injected bacteria in- 
travenously, they were able to produce even greater 
thickening of the bowel wall. I’oppc repeated their 
work and obtained lymphedema of the bowel wall and 
ulcerations of the mucosa. However, this work has 
been re[)eated in this laboratory In’ Sinaiko and Xcchcles 
and no lesions could be produced, unlc.ss complete 
obstruction of the blood supply and hemorrhagic infarct 
occurred. No bloody diarrhea, constipation, or vomiting, 
as described by f’oppe, was observed. 

The observation of Holman in a child six vears of 
age in which there was old exlema and thickening of 
tile ileum, but no ulcers; ami those of surgeons in some 
cases of acute mesenteric IjTnphadenitis which showed 
a diffuse inflammation of the tcnnin.al ileum, have led to 
the heiicf that there may be a primaiy lymphatic in- 
volvement. This may be progressive, and may open 
the way for secondary invaders. .Mso on thi.s hvpotbcsis 
one c.an explain the frequent histoiy of a previous ap- 
pendectomy in c.ases of regional enteritis, for previous 


Ivmphatic involvement may predispose In the. develop- 
ment of acute appendicitis. 

Another line of investigation has heen with bacillary 
dvsentery. Fclsen claimed that he bad not sccti acute 
distal ileitis following any disease other than bacillary 
dysentery. But further work has shown that, while 
there may he cases of specific ileitis following hacillary 
dysentery, hy far the greatest number of ca.sc.s do not 
fall into this category. 

Work by Ginzburg and Oppenheimer on involvement 
of the blood supply has produced nothing new in the 
knowledge of the etiology of regional enteritis. Like- 
wise, investigation of the appendix as the possible 
ctiologic organ has brought us nowhere. .As Bockus 
so aptly states, “the role of appendicitis in the etiology 
of terminal ileitis is purely conjectural, and appendiceal 
inflammation could not conceivably explain the oc- 
currence of enteritis other than that of the terminal 
ileum.” 

As a Iasi interesting sidelight, trauma has heen ac- 
cused as a cau.rativc agent in compensation courts, hnl 
proof of this is lacking and its existence is doubted by 
Crohn. 

W'lien we (urn to idiopathic ulcerative colitis we find 
a di.seasc which, according to Hnr.st (1921), was fir.st 
described by Sir William Wilks in lS7.s. I'hus, due 
to the fact that it is an older disease, much more work 
has been done in trying to determine its etiolog}’. 

We find that ulcerative colitis is world-wide in its 
di.stri!)iition. According to most statistics the age of 
onset is in the second to fourth decades, hut it must he 
remembered that it occurs at any age (Rankin el ak). 
Again wc find that there is no difference in the incidence 
in the two sexes, and the familial incidence is so low that 
it is of no imi)orlnncc. 

Before considering the etiology wc must differentiate 
between idiopathic ulcerative colitis, and the si)ecific 
forms of ulcerative colitis. In the latter group fall those 
case.s due to hacillary or amebic dx scnlery and tubercu- 
lous enterocolitis, ns well as sueb s\ stemic diseases a.s 
uremia and sickle-cell anemia. 

In the former grouj) wc find tbo.se large series of cases 
to wliicli no single etiologic agent can be assigned. In 
these idiopatin’c cases when we remeinher the number 
of sy.Memic reactions, and the ap]icarance of the lesions, 
we are not surprised that a great deal of work has been 
done in the field of infection. M'ork on the dysentery 
bacilli was done by Felsen, who followed up l’22 ca.'^cs 
of bacillary dysentery for nine to twelve monibs and 
found a total of 10, or S.2% developing ulcerative 
colitis. However, Brown and Bargen followed 102 
cases for sixteen years and bad only one ca.'^e rvith snb.-^e- 
quent development of ulcerative colitis. It lias been 
pointed out that the difference in the age of onset, tvpe 
ot onset and duration, and the lack of infectivltv or 
contagion in ulcerative colitis will differentiate the two. 
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Although others have said that these ditferences are 
more apparent than real, at the present time all tliat we 
may say is that chronic bacillar}' dysentery is identical 
clinically and pathologically with chronic ulcerative 
colitis, and that some cases of the latter are an aftermath 
of an acute bacillary dysentery. 

i\Iost physicians are familiar with the work of Bargen 
(1924) on the diplobacillus. Further work by manv 
others (Paulson, Rafsky et al.) has failed to bring forth 
any agreement as to an etiologic relationship. 

In 1941 Dragstedt, et al. reported on the Bacterium 
Necrophorum with which they had been working for 
eight years. Attempts to reproduce the lesions of ulcer- 
ative colitis in experimental animals by this bacterium 
and to establish its pathogenicity in man have been un- 
successful, even though in a number of cases in humans 
this organism has been isolated from the diseased colon. 

Almost every organism ever isolated from the feces 
of patients with ulcerative colitis has been investigated. 
But, as Bockus has stated about the organisms he has 
■found, outside of increased virulence they were not 
different from normal bowel inhabitants. A thorough 
investigation of fungi has also failed to reveal any 
relationship. 

In 1935 Mones and Sanjuan reported their virus 
theory, believing that the lesions originated in the blood 
vessels. The primary reaction is in the endothelial cells 
of the blood vessels, with subsequent emboli formation, 
extravasation of blood, and final vessel obliteration. 
However, since bacteria can also produce the lesions ex- 
perimentally, they had to conclude that some principle is 
present, giving pathogenic power to normal inhabitants 
of the bowel. Paulson investigated lymphopathia 
venerea and was followed b}' others. The final A'erdict 
has been that they are two distinct diseases (Rodaniche 
et al.). 

The other big field of investigation in the etiolog}' of 
ulcerative colitis has been toward constitutional factors. 
IMetabolic and endocrine influences seem to play a very 
minor role, if any. Allerg}' has been accused but, when 
we remember the conditions as set down by Opie which 
must be fulfilled before an allergic origin can be 
established, we must admit that he is still correct in his 
statement tliat none have been fulfilled for any infectious 
disease. These conditions are, “that sensitization pre- 
cedes tlie production of the disease by its inciting agent. 
This inciting agent must be capable of reproducing the 
disease experimental!}' in sensitized animals. The incit- 
ing agent must be demonstrable in such relation to the 
human disease that its s}'mtomatology and lesions are 
explainable.” Yet, Andresen bas claimed tliat improve- 
ment obtained with exclusion diets has proved an allergic 
basis of ulcerative colitis in a considerable number of his 
patients. In this laborator}' attempts to produce Tronic 
ulcerative lesions of the small and large intestines of 
dogs by topic sensatization to foreign proteins and the 


use of cathartics have been negative (unpublished re- 
sults). ^ 

The importance of psychogenic factors in the di.sease 
are well known, but to say that they arc the primary 
cause seems most improbable. Intestinal juice and 
enzymes entering the colon in larger amounts than 
normally, were not found to produce colitis fPortis et 
al.). 

Vitamin deficiencies and deficient diets, such as a 
high carbohydrate and fat witli relatively low vitamins 
(McCarri.son), low Vitamin A (Verder and Petrani, 
and others), or low Vitamin B comple.x f Langston et 
al.) have been investigated, but again cannot be ascribed 
a primary role. 

Finally, abnormalities in nervous impulses via the 
autonomic nervous system were investigated (shock. 
adrenalin), and it is seen that certain factors affecting 
the autonomic nervous system may produce colonic 
changes. But whether these, acting over a long period 
will result in ulcerative colitis will be seen only by 
further work. Pitressin and pituitrin produce hemor- 
rhages in the large intestine particularly, but no chronic 
changes could be produced experimentally (Necheles 
and Masur). 

OUR STATISTICS 

In our review we extracted from the files of 
Michael Reese Hospital a total of 89 cases of regional 
enteritis and idiopathic ulcerative colitis from the last 
ten years. Of these, tuenty-two were regional enteritis 
and sixty-seven idiopathic ulcerative colitis. 

When we consider the age and sex incidence (Tables 
I and II) we find that with regional enteritis sixteen 
of twenty-two cases, or 739c, occurred between the 
ages of ten and forty ; no case below 10 years of age 
was found, and only 4 cases above 50 years (185*),' 
of this latter group, 3 case.s, 149c, were in the age group 
of 50-60, and only 1 case, was in the 70-80 year 


Age 

Male 

Female 

Total 


TABLE 1 

/ige and Srx DiitjihiiUon o/ Regional Enlerllis 
Total, 22 Cates. 

-9 10-19 20-29 30-J9 40-49 10-19 60-69 70-79 

0 2 2 4 1 1 0“ 

0 4 2 2 1 2 0' 

0 « 4 C 2 3 0 1 


TABLE 2 

Age and Set Distribution of Idiol'atbic Uleeratne Cohtis 
Total, 67 Cases 

Age -9 10-19 20-29 30-39 40-49 10-19 60-69 

.Male I Z 6 C 14 ' ® 

Female I “ « , 

Total 2 13 14 14 19 - - 


70-79 

0 

I 

} 


group. When we compare these findings with those of 
others, quoted aboi'e, we see in our group an extension 
of incidence to the lower age group of 10-19, m which 
the incidence was the same as in the 20-29 and 30-39 
year groups. After 40 years of age, the incidence 

dropped sharply. _ 

In ulcerative colitis u'e find the highest incidence of 
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cases in the 40-49 year group, 27%, and an incidence 
of 90% of all cases between the ages of 10-49 years. 
Thus, contraiy to the accepted views, in our group 
of 67 patients, the upper age limit for the greatest 
incidence of this disease seems to be the lifth rather 
than the fourth decade. 

Our findings as to sex distribution are in accord with 
those of investigators who did not find a preference of 
the disease for either sex. In the group with regional 
enteritis there were ten males and twelve females, and 
in the group with ulcerative colitis were 3.'i males and 
32 females. Thus, no significant difference as to sex 
exists in our material. 


table 3 


Cases Hat ing Both Regional Eii/critis ami Ulccra/ii c Colitis 

Tot.!!, 6 C.1SCS 


Age 

M.nle 

Eemafe 

Total 


-9 10-19 20-29 

0 1 0 

0 2 I 

0 3 1 


30-39 

2 

0 


Of the 89 cases, a total of six (Table III) had both, 
enteritis and colitis, i.e., 7% of the entire group, 27% 
of the group with regional enteritis, and 9% of the 
group .with ulcerative colitis. This distribution may be 
inteqareted to show, tliat in primary regional enteritis 
involvement of the colon may occur more easily than 
involvement of the small intestine in primary colitis. 
In this connection it is also interesting, that the age 
distribution of these 6 cases is of the same order 
as that found for regional enteritis, 10-40 years, and 
not like that of ukcratiYC colitis from below 10 to 50 ; 
however, this series is too small to permit definite 
conclusions on this point. 

IVe then investigated our material, as to appendec- 
tomies, to see if anv statistical relationship could be 
drawn (Table IV). A recent stud}' of the incidence 
of appendectomies among 2,968 students by Stiles and 
Jliilsow, revealed that 297, or 10% had had appcndec- 

TABLE ^ 

JucUlctJCc of AfipenJeefomy 



Total 

Per Cent of Appendectomies 

Disease 

Number 




of 

P re 1 'ions D u ritifi 

None 


Cases 

Disease 


Regional Enteritis 

22 

27 SS 

18 

Ulcerative Colitis 

67 

13 17 

70 


tomies. Tliese authors then worked out statistically 
the incidence in the total population of the United 
States and concluded that 20% of the people have an 
appendectomy during their lives. Our 27% and 13% 
in the two diseases do not seem to present significant 
variants from this figure. 


As is seen, oiir cases were classified as to those having 
an appendectomy prior to the clinical onset of the 
disease; those having an appendectomy during the 
clinical course of the disease ; and those having no ap- 
] 3 endectoni}'. It is interesting to note in regional enter- 
itis, that of the remaining 73% who had no appendec- 
tomy prior to the clinical onset of the disease, 55% had 
the appendix removed during the disease, as against 
only 17% in ulcerative colitis. These results compare 
with those of others. Perhaps this high incidence of 
appendectomies in regional enteritis can be explained 
b\' two factors. ( 1 ) The onset of s}’mptoms of regional 
enteritis often simulates a])pcndicitis, and thus an ap- 
pendectomy is performed. (2) As stated above, previous 
lynijjhatic involvement by acute mesenteric lymphad- 
enitis mcay pi'cdispose to the development of acute 
appendicitis and thus account for the difference. On 
the other band, the diagnosis of appendicitis is not 
often made during the coui'se of an ulcerative colitis, 
and a few appendices are removed during surgeiy for 
the colitis. Our results seem to exclude the appendix 
as a portal of entr}’ for an agent which may produce 
either of the two diseases, although they cannot exclude 
it with absolute certainty. 

CONCLUSIONS 

(1) A review of the Htcialure as well as an analysis 
of 89 cases of regional enteritis and idiopathic ulcer- 
ative colitis from the records of Michael Reese Hos- 
pital are presented. 

(2) In regional enteritis statistics show the greatest 
age incidence to be between the ages of twenty to forty ; 
our series lowered the age to 10 to 40. In ulcerative 
colitis statistics place 75% below the age of forty; our 
.series showed the greatest incidence under the age of 
fifty. 

(3) There is no significant sex incidence in the two 
diseases. 

(4) There are a slightly larger number of appendecto- 
mies performed before the clinical onset of regional 
enteritis than that of ulcei-ative colitis ; but a markedly 
larger number of appendices are removed during the 
disea.se in regional enteritis. This can be explained on 
missed or 3vrong diagnosis, and actual appendical in- 
voh'cment in certain cases. 

We are grateful to the members of our Medical and 
Surgical Staffs who permitted us the use of their 
clinical data. 
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Clinicai Research 

H01iy\CE \V. SOPER 

ST. LOUIS, MO. 


I N recent years .since tiie advent of laboratory re- 
search — chemical and bacteriological — our medical 
jounial.s are filled with long complex articles that rarely 
have any clinical significance. licforc this time epochal 
advances in medical science were the re.sult of clinical 
investigation ; in fact the history of medicine from the 
time of Hippocrates until the lahoratori- era, was a 
record of clinical research. 

In this article I wish to present briefly the results 
that I have achieved by clinical e.xjiericnce in the 52 
years of my practice of medicine. 

Chronic Constipafion. Many patients endowed with 
normal colonic mechanism are addicted to the use of 
purgative drugs and enemas. They should be stopped 
at once and the fecal column be permitted to form in 
the lower colon. It will require three or four days’ 
time, when the anal canal sphincter should he dilated. 
The patient is instructed to attempt defecation after 
breakfast, before which time he must drink one pint of 
cold water followed immediately by 15 minutes of 
active muscular exercises of the abdominal muscles. 
At the time of defecation he must make dec/’ intcr- 
Dtitlciil pressure over the descending iliac and sigmoid 
flexure with his hands. The diet should be rich in 
vegetables and fruits ; agar-agar and the numerous 
derivatives of plantago are useful. 

Dyspepsia Nervosa. The patient has acquired a habit 
of belching, the acid contents of the stomach produce 
an oesopha,gitis, and a burning sensation results. Belch- 
ing can be easilj' controlled b}' establishing a habit of 
deep breathing. A large number of tlie.se cases ha^-e 


been correcled by teaching them tin’s simple procedure. 

Indicanuria. I published my paper on this .subject in 
1936. Since 1917 I determined that each patient's urine 
should lie examined for indican regardless of the nature 
of the illness. My conclusions are as follows — only a 4- 
plus reaction was considered. “Indican dyscrasia” is 
the term that should he employed inasmuch a.s the evi- 
dence indicates an inherited tendency. The patient 
suffers from periodic attacks of migrainous headache 
with nausea and vomiting. Vertigo and mental sluggish- 
ness were frequent complaints, in brief the symptoms 
usually ascribed to intestinal toxemia or “biliousness. 
Based upon a study of the dietary habits and food 
di.scrimination.s of such patients I evolved an empiric 
treatment that has proved to be very beneficial; eggs 
and rich desserts, particuJarh- egg and milk combina- 
tions. are excluded from the dietary. Every Dvo weeks 
a dose of one or Dvo grains of calomel and soda tablets 
at bedtime followed in the morning by four to six 
ounces of Pluto water (which contains botli sodium 
and magnesium sulphate) is administered. Regulation 
of colonic function, habits, exercise, rest, etc. are 
valuable adjuncts in treatment. 

The Treatment of Hemafemesls by the Retention 
Catheter. This paper was published in 1931. The con- 
clusions are as follows: 1. Immediate gastric lavage 
removes the blood clots and acid stomach secretion wth- 
out unduly disturbing the patient, who is free from 
discomfort, nausea and vomiting. 2. The stomach is 
kept free from acid contents for a period of three days 
by continuous siphonage. 3. Recurrent bleeding caii 
be detected at once, and if not checked, early surgica 
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intervention is advised, late surgery is nearly always a 
fatal procedure. 4. Blood transfusions and intra- 
A'enous glucose, 10 per cent solution, in normal saline 
is employed freely. 5. On the fourth day the tube may 
be passed through the pylorus and duodenal feeding 
instituted. 6. The colon can be cleansed of bloody feces 
and utilized for normal saline proctoclysis. 

Sigmoidoscopy. Since 1908 my slogan ‘ that no 
general examination of a patient is complete without 
proctosigmoidoscopy” has been followed. 1 . The recog- 
nition of the rectum and colon as a focus of infection. 
2. The removal of polyps by the snare and guillotine, 
and later in 1930 I published my paper on Diathermy of 
the Rectum and Pelvic Colon, concluding as follows: 
‘‘■Diathermy is the treatment of choice in precancerous 
polyps, early cancer that projects into the lumen of the 
gut, and in simple and tuberculous ulcers. 3. Char- 
acteristic ulcers can be visualized in every case of early 
amoebic dysentery; daily examination revealed their 
quick di.sa])pearance by use of one grain of cmetin 
intravenously for seven consecutive days. This method 
of treatment is far superior to the smaller subcutaneous 
dosage of the drug so frequently erroneously employed. 

Pathogenicity of Intestinal Protozoa. In 1943 I con- 
cluded my article on the subject as follows: ‘‘Intestinal 
protozoa are pathogenic, producing a low-grade chronic 
enteritis. In some cases when the host is attacked by an 
infectious agent, an acute regional ileitis results which 
is amenable to treatment by the specific drug Stovarsol. 
If not employed a chronic enteritis occurs which 
requires surgical intervention.” 

Chronic Catarrhal Enteritis. Sj'stematic e.xamination 
of feces establishes the diagnosis ; microscopically 
numerous bacteria and small particles of mucous arc 
found, small “islands” of mucous containing leucocytes, 
fat globules, striated muscle fibres, and numerous 
starch granules and particles of cellulose. This con- 
dition is noted in every case of achylia gastrica, but 
is found in many cases with normal HCl in stomach 
contents. The treatment consists in a high vitamin 
smooth diet list excluding milk and cream, and the 
daily administration of one to two drams of brewers’ 
yeast powder. 

/ Brewers' Yeast Powder contains all of the Vitamin B 
)/ complex, furthermore it continues its fermentative 
\ action in the small intestine and facilitates the absorp- 
tion of all other vitamins and end products of food 
■ digestion. It is a splendid nerve tonic and a good 
s adjunct in all forms of anemia. 

Synthetic Vitamins. So many patients presented them- 
selves with the remark that “I have taken these Vita- 
mins for one or tu-o j-ears and still suffer from malnutri- 
tion” ! All that was required to restore them was a diet 
list of high vitamin content and giving the brewers’ 
yeast, inasmuch as few persons consume enough vita- 
min B food products. I presented a paper on the sub- 
ject which concluded that the synthetic vitamins could 


not be depended upon. This opinion was later on con- 
firmed bj' the research work of Prof. A. J. Carlson 
as well as Prof. Drummond of England. 

Treatment of Simple Uncomplicated Peptic Ulcer. 
In mv paper published in 19-13 I emphasized that the 
Sippy method, while giving relief from sj-mptoms, waq 
not curative, the ulcer area being constantly reinfected 
by the milk bacteria. My treatment consists in feeding 
evaporated milk and raw egg emulsion with Ralston 
wheat germ cooked breakfast food, custards and cream 
vegetable soups, all made from the evaporated milk, 
gelatins and orange juice with honey. All the essential 
vitamins are in this list in natural form. The B complex 
is fortified by brewers’ yeast in “00” gelatin capsules. 
After three to four weeks three meals daily are given, 
including scraped beef, minced chicken, homogenized 
canned vegetables and fruits, finally reaching a general 
diet avoiding roughage, high seasoning and raw or 
pasteurized milk products. Alkalies arc avoided as 
many patients on the old regimen developed alkalosis. 
As a laxative, taken early in the morning, I employ 
a mixture of heavy and light calcined magnesia. The 
feces of all ulcer patients should be examined frequentlj’^ 
for occult blood reaction. If the reaction is constant 
early malignancy is suspected and surgical exploration 
is advisable, particularly if the lesion is located on 
the greater curvature of the stomach. 

The Enema. In 1909 1 proved by .x-ray studies that the 
emploj’ment of the “high enema,” using a long rubber 
tube, was not the correct procedure, inasmuch as the 
tube coiled up in the ampulla recti, and an enema 
given by a tube introduced three or four inches would 
soon reach the caecum. In 1933 in an article on the 
general employment of the enema I referred to its 
habitual use in chronic constipation: “It may produce 
injury to the colonic mucosa, infectious material is 
likely to be introduced, water and saline solutions are 
readily absorbed and a toxic solution of fecal matter 
re.sults.” The Oil Enema has definite clinical indica- 
tions. It is given at bedtime with instructions to retain 
it all night. A 28 F soft rubber urethral catheter to 
which a glass funnel is attached is introduced four 
inches into the rectum, and six to eight ounces of the 
oil IS jioured in the funnel. The oil soon reaches the 
caecum and is retained all night. At first I employed 
cotton seed oil, but found it produced a fatty acid 
dermatitis in many patients. The mineral oil is not 
absorbed and furthermore has the great advantage of 
inhibiting the growth of bacteria, it is not a culture 
medium. Spastic contractures of the colon, “mucous 
colitis” and general catarrhal colitis are soon corrected. 
It IS of great value in the treatment of colonic diverti- 
culosis. I have shown x-ray films of complete disap- 
pearance of the diverticula in cases in whicli the entire 
colon was involved. Finally, the mineral oil enema is 
the treatment to be advised in all cases of ulcerative 
cohtis. It discourages the growth of bacteria, and I have 
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secured splendid results in a large number of cases; 
. aflci the ulcers have healed insufilafioiis ivith air 
•gradually lestoic the shortened small caliber colon to 
normal size and function. 

Visceral Syphilis. Some yeans ago I noted l)ic severe 
live! damage which arsphenainine produced in cases of 
s j viscera! syphilis. Before the advent of the use of 
^ arsenicals in the treatment of .syphilis I had .secured 
'■ good results with (he ora! administration of Bichloride 
■ of Mercury and .Sodium lodid. I have re.sunied this 
method of treatment with most excellent re.sult.s. It 
i.*; far more rational to give it orally where it is quickly 
and easily absorbed and the do.sage can be regulated, 
than to inject it intramu.scularly. 

Pernicious Anaemia. Before tlic advent of Liver 
'i'herapy we. had no treatment for this disease; since 
tiiat time I have ohserved many case.s treated both by 
the ingestion of liver and the extracts orally and by in- 
jections. 'I'hc iiiood was kept at a Iiigh normal level 
hut as time advanced the patients e-vhihited the symp- 
toms (tue to atiierosclcrosis such ns coronary arterial 
disease, Buerger’s disease, cerehrni hemorrhage, etc. 
Finally 1 employed Ventriculin (dried hog's stomach), 


HCl, and a diet of low cholesterol and high vitabiin 
content ; under thh regimen, the patient maintained a 
good blood picture, and I have had them under obsena- 
tion for mans- years witiiout the development of the 
arterial damage so prominent in the group under liver 
therapy. 

Cardiospasm, For many }-ear.s I have employed the 
pneumatic balloon dilator in the treatment of this con- 
dition; one of the fir.st patients treated by this method 
could not remain in the city and w.ts permitted to go 
home .after ilirre canscculhr daily Ireatmrnis, death 
soon occurred from perforation peritonitis. ] have ob- 
.sen-ed four similar c.nscs treated elsewhere. Since that 
lime 1 have always allowed seven day.s to elap.ee be- 
tween dilatations. I wish to em[)hasize that the 
stretched fiher.s need that lime for readju.etmen! to 
occur. 

In conclusion I wish to e.xpress my deep appreciation 
of the excellent scientific work that is being ac- 
comidished in our chemical and bacteriological kabora- 
torics, hut at the same time to emphasize the fact that 
there is still opportunity for the clinician to exercise his 
clinical judgment in diagnosis and treatment. 


Regional Ileitis 

ISCHIO-RECTAL FISTULA PRECEDINS AND FOLLOWING OPERATION FOR ILEITIS 

REPORT OF CASE 

By 

MKYER GOLOB, .M.D.* 

NEW YORK, N. Y. 


N O apology need he otTered for presenting for publi- 
cation the case of persistent anal fistula that may 
he found before and for many years after operation 
for ileitis. So closely have these ailments been as- 
sociated that the rectal disturbance from which the 
patient suffered would, it was assumed, disappear as 
soon as his ileitis was cleared up, and that his obstinate 
peri-rectal fistula betrayed a source of infection higher 
up. 

That regional ileitis may be complicated by anal 
fistula is nnderstand.ai>Ie. Bockus (1) in hi.< recent 
system of gastroenterology refers to Crohn’s thesis 
that ". . , fisfula-in-ano follows a transpoiTation of in- 
fection in the fcce.s to the crypts of Alorgani, and is 
usuall}' jireceded by a perianal abscess . . . that fistulas 
in the perianal and perirectal regions arc of great im- 
portance clinically, since they have been found to pre- 
cede for years the onset of the characteristic syniptoms 
of ileitis’L This implies that although its fountain head 
of supply is removed and its source of feeding eradi- 
cated, distal infection may nevertheless continue iin- 
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interrupted — a situation which casts some imcerlairity 
on the theory that the components in the composite 
picture under discussion are interdependent. 

Association of anal fi.stula and ileitis, the former 
emerges from the latter, is understandable; howeier 
concomitancy of the two disease entities must also be 
borne in mind. 

CASE 

Male, age 41, family history and previous personal 
history non-contrihutory. The pertinent facts in the 
historv, })hysical examination and l.-iboratory work-up 
arc liic following: A \ear and one half prior to his 
operation in 1937 for regional ileitis he had diarrhea; 
numbering 5 to S nmveiuents in 24 hours. These rarely 
occurred nocturnally. Blood and mucus were seen m 
the fecc.s. A diagnosis of ulcerative colitis was made, 
and on further study changed to ileitis. Dr. A. A- 
Berg’s report reads: “Resection of terminal ileum and 
cecum; ileo-transverse colostomy. Pathological 
Granulomatous-ulcerative ileitis. (Terminal ileitis . 
Hyperplastic lymphadenitis’'. The operation was o - 
loived bv a stormy convalescence and three months m 
the hospital. Before the operation he had two anal 
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astula. Presumably they must have been .considered 
as the result of ileitis, and the removal of the cause 
was thought to be assured. The bowel s\-ndrome, and 
more dominantly the anal fistula which brought the 
patient to operation, continued postoperatively and were 
manifest when he was examined by the writer in May 
1944. 

It is to be noted that these fistula, with a third addi- 
tional one, are active, (exuding material) or inactive, 
depending upon the consistency of the stool ; exuding 
when the movements are diarrheal, and non-active 
when the stool is well formed. Curiously, the diarrheal 
episodes occurred on the day of rest. 

The physical findings were essentially negative except 
for rectal fistula, blind internally and confined to left 
lower quadrant of the perianal region, angry in ap- 
pearance and veiw sensitive to touch. 

Laboratory data; Blood cytology and erythrocyte 
sedimentation rate were normal. Gastric chemistry re- 
vealed normal acid values. Feces under food control 
was negative for occult blood. 

Sigmoidoscopy; Instrument met resistance at 15 cm. 
from the anal ring and no dejjarture from the normal 
was noted. 

Roentgenologic survey of the gastrointestinal canal 
(progress meal) with hourly observation of the small 
bowel revealed no defects in the mucosal pattern. 

Colon suspension enema showed no variation from 
the normal. The operation for the ileitis was evident. No 
tender areas were found. In the region of the colon 
anastomosis, some narrowing of part of the terminal 
ileum was noted, but it dilated as evidenced by the 
double contrast x-ray film. Incidentally, no pain was 
caused by air inflation. It was this procedure which 
accounted for the disparity in the two colon suspension 
enema studies. The narrowing at the anastomatic area 
was interpreted as a recurrence for which operation 
was advised, so that the fistulous tract of the persistent 
perianal abscess would heal before the pelvis is dam- 
aged. 

Note; Three points in the history of this case merit 
comment ; 

1. If fislualization in the perianal region was a phase 
of the ileitis, the removal of the primary lesion was not 
rewarded with a cure of the multiple rectal fistula. It 
is assumed that skip areas proximal to the lesion were 
searched for operatively and not found, so that there 
were no diseased areas left to transmit infection to 
the anal region. Had the fistula in-ano healed spon- 
taneously following the ileo-transverse colostoinv, the 
occurrence of regional ileitis with distal infection, 
(the latter dependent on the former), would have cor- 
roborated the preoperative diagnosis with respect to 
the rectal condition. Felsen (2) refers to several 
cases of chronic ulcerative colitis complicated with 
ischio-rectal abscesses which cleared up with subsidence 
of intestinal infection. He also points to a case of 


ODO 

distal ileitis where a large abscess was present between 
coils of ileum and mesenteiy and which finally broke 
through the anterior abdominal wall; and a case in 
which, “the abscess burrowed downwards beneath 
jioupart’s ligament to appear on the inner aspect of 
tlie right, where eventually a fecal fistula formed that 
was connected directly with the distal portion of the 
ileum”. However, the diagnosis of regional ileitis with 
ischio-rectal pathology as a complication is now discon- 
certing, in view of the persistence of the latter long 
before operative intervention and for many years after. 
Under such circumstances, it seems logical to assume 
their complete separation into distinct but concurrent 
sites of pathology. 

2. The diarrheal episodes occurred on his day of rest, 
and continue to do so now, many years after the 
operation. Surel)’, an anatomic cause is not too selective 
of the activitj- or inactively of the host. No tliarrhea 
occurred nocturnally. According to the patient’s own 
observation, the number of bowel movements varied 
with his emotional environment, and were far more 
dominant when he was at home than at work. 

3. From a roentgenologic standpoint, as mentioned 
previousl}', a diagnosis of recurrent ileitis is Jiot 
persuasive, since the area that appeared narrowed has 
dilated to a normal calibre with the double contrast 
enema. 

It was the writer's opinion (May 1944) that the 
removal of the fistula was indicated regardless of its 
relationship to the ileitis, but that the relationship was 
most unlikely. The bowel syndrome for which this 
case was operated upon in 1937 and which persisted in 
a non-persuasive clinical pattern of regional ileitis 
should now be regarded as a functional, intestinal 
aberration such as colon instabilit)\ 

PROGRESS OF CASE 

June 1945, Dr. Charles Gordon Heyd admitted this 
patient to tlie New York Postgraduate Flospital. Diag- 
nosis; Ischio-rectal fistula, Communicating Multiple. 
Operative findings; . . there are three external 
orifices, approximately at five o’clock, three o’clock and 
one o’clock on the watch dial and distant about three 
cm. from the anal orifice. These communicate with one 
another and apparently had their origin approximately 
two and a half inches in the patient’s left rectal lateral 
wall. The operation consi.sted of a probing of the three 
orifices and establishing" a common communicating 
track. All of the overlying tissue was then resected^ 
and the wound curreted . . .” 

REPORT ON EXAMINATION OF TISSUE 
Pathologist, Dr. W. N. Richter. 

Microscopic ; Section reveals anal tissue. The surface 
of two particles is replaced by vascular granulation 
tissue m which are islands and short lacunae of epithelial 
tissue. The granulation tissue is studded with 
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lymphocytes, plasma cells and occasional leucocytes. 
Thete ate a few dispersed areas of degeneration and 
hemorrhage within the granulation tissue. Diagnosis : 
Fistula in-ano. 

Dr. Hcyd was questioned in retrosjiect, on considera- 
tion of the clinical impression and the operative findings 
and the expected favorable outcome, wliether he thought 
that the anal fistualization in this ca.se was in any waj' 
related to the ileal lesion for which the patient was 
operated upon in 1937. To this question, Dr. Heyd 
replied; '1 am of the opinion that the ischio-recial 
fistula of Mr. N. L. are in no way connected with his 
ileitis. I think they are separate and distinct, and I be- 
lieve he will have a very good result”. 

At tins writing, one year after the operation, the 
patient is noncomplaining and emotionally at case, as 
the following lines from him attest; “Just a few words 
to let 3 ’ou k'liow that I am feeling fine and have gained 
about ten pounds since I was operated upon by Dr. 
Heyd. I have had very little trouble with my rectum 
since the fistulas were removed. My movements vary 
from two to four limes daily. My stool i.s much more 
formed than it used to he. On the whole I would sat- 
that by removing the fistulas mv entire condition was 
helped”. 

Comment ; — 

\Vith respect to his bowel syndrome, enough residue 
is left to preclude the claim of complete return to 
normality. Brown and Donald (3) slate that ap- 
proximately three-fourths of the patients who have 
undergone ileocolostomy complained of j)Ostoperntive 
diarrhea, and that resection of a diseased segment of 
the small intestine, with cntcro-anastomosis, usually 
is not followed by post-operative diarrhea. Tiiercfore, 
they argue, that "either loss of the ileocecal normal 
junction or, more likely, loss of the liquid absorbing 
portion of the right colon, is the reason for post- 
operative diarrhea." It is apjjarent that post-operative 
diarrhea, while it may indicate a recurrence of the 
enteritis, may also betray a physiologic aberration as 
the result of the operation. Colon instabilih’ as jxirt 
of the patient’s emotional mark of identification, might 
also be held accountable for the bowel condition. 

DISCUSSION 

It is not within the scope of this paper to enter info 
a lengthv' discussion of the disease designated ileiti.s. 
But for the purpose of clarification and anah’sis, a re- 
port of some of the salient features of the disease is 
pertinent. This case illustrates the fallacy of relying 
exclusivelj' on the removal of the primary source, in 
expectation of a spontaneous cure of the rectal con- 
dition. The two conditions, related or unrelated, could 
have been operated upon sinudtaneoiish' or consecutive- 
ly as though they were distinct entities. Wilensky and 
Moschcowitz (4) in 1923 reported four cases of non- 


specific granuloma of the intestine, where the lesion 
seemed restricted to the ileum and cecum. In 1932 
tlie writer (5) reported a case then designated as in- 
fectious granuloma of the intestine. These few case 
reports in the medical literature were pressentations 
of man.v cases identified as non-specific inflammatory 
tumors of the gastrointestinal canal. These cases pre- 
smlcd diagnostic difficulties for what is now patent 
diagnosis— (he existence of a well established clinical 
entity. The writer's case resembled a malignant 
neoplasm, not only clinically but rocntgenologically as 
well. The presence of enlarged neighboring glands re- 
enforced the deceptive picture. The resected section 
and liistopathologj- yielded evidence of chronic in- 
fectious granuloma. 

.Although regional ileitis may simulate ulcerative 
colitis in clinical features there is one manifestation 
which is distinctly characteristic of each. Thus, while 
colitis does not transpass into the ileum e.xcept for a 
late complication of progressive patholog}-, a terminal 
ileitis, as it advance.s, invades the colon — enterocolitis 
being the result of an evolutionary proce.ss, with the 
primary focus in the small bowel. This is in agreement 
with Felsen’s concept, e-xpressed in 1932 and now 
generally accepted, that "distal ileitis may extend 
hex’ond the ileocecal valve into the colon”. In 
distingui.shing between an iilcerafivc colitis that in- 
vades the ileum and the reverse case of the ileum 
transpassing into the colon, pathologists point out that 
in colitis, the ileum is thin walled and dilated, the 
fistula arc not seen, and sidetracking does not cure; 
while in regional ileitis, the ileum is thickened and 
slenoscd, fistula occur in 50^ of the cases, and side- 
tracking u.sually heals the lesion. Clinicalh', positive 
sigmoidoscop}" and roentgen evidence of structural 
disease affirm ulcerative colitis and negate regional 
ileitis. 

Reverting to the case under discussion, recurrent 
ileitis was definitely contradicted by the clinical picture. 
The lesion was extirpated in 1937 with good result 
except for the fistula in-ano. This would argue favor- 
ably that the recta! condition was an attendant cir- 
cumstance to a diseased ileum. 

TERMINOLOGY 

From the standpoint of definition, ileitis is a subacute 
or chronic granulomatous, non-.specific inflammatoiy 
process, commonh- invoh'ing the terminal ileum, but 
occasionally affecting the proximal ileum. Formerly 
it was thought that the granulomatous lesion of tiie 
intestine was limited to the terminal ileum, ending 
abruptly in the ileo-cecal valve. It has since been found 
however, that the condition may infiltrate not only the 
terminal segment, but any part of the ileum and even 
the jejunum. The term "regional ileitis” therefore has 
been adopted in preference to "terminal ileitis”. The 
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disease has al.so been designated under tlie descriptive 
term, cicatrizing enteritis, regional enteritis, clironic 
ulcerative enteritis and non-specific granuloma of the 
intestine. The latter term,' 1 believe is all compre- 
hensive. As \\’ilen.sk\- (6) pointedly writes, the 
terminologi- . . indicates the nonspecificity of .the 
lesion, and determines the lesion as an inllammatory, 
and not as a neoplastic phenomenon”. 

The clinical bizarreness of this condition, aggravated 
hv its localization in the right iliac fossa where mimesis 
is prevalent, gave rise to a confusion of terminology 
which did not come to an end until medical attention 
was so ably directed to it by Crohn and his colleagues. 

In passing, it may be pointed out that the case under 
discussion gives demonstration of the fact that toxicity 
and pathology arc not necessarily parallel ; for other- 
wise, the long delai’ between the ileitis and rectal 
operations could hardly be accounted for. That an 
ischin-reclal abscess ni.ay result from infection spreading 
by lymphatic extention, is conceivable ; but on eradica- 
tion of the source, com]ilelc or at least jiartial subsidence 
of the rectal condition should have occurred. Since 
the latter preceded the clinical picture of ileitis b}' a 
relatively long time, we have weighty support for the 
contention that the two conditions nntst have a .separate 
basis. According to Buie (7) perianal absce.ss is the 
third stage in the pjithology. The first stage begins 
with involvement of the anal crypt and the extention 
of the fistula into the adjacent structures, where it 
enters the second phase, during which the infection 
extends in various directions. Buie rpiestions, “Whence 
comes the infection to which the onset of the disease 
is due, and through what portal of entry docs it gain 
admission to those structures which firmly break down 
into an abscess and ultimatel}’ suffer the develoiimcnt 
of a fistulous tract He points out that “Any of the 
IH'Ogenic organisms which inhabit the colon are caji- 
able, on ginning admission to normal tissues, of pro- 
ducing inllammatory changes which may terminate with 
the formation of an abscess.” As to the nature of the 
infection, Buie avers that tuberculosis may be as- 
sociated with anal fistulas ; but, he makes no mention of 

REFER 

I. Hockm: Gastroenterology, Vol, II, Saunders. 

FeUen: UacUlary Dysentery, Colitis, Untcritis, Saunders. 

J. Brown, V. and Donald, C. J.: Prognosis of Regional Enteritis, 
Am. J. Dig. Dis., Vol. 3:87, 1942. 

4. Moschcowitz, I:, and W^lcmky. A. O.: Nonspccilic Granuloma of 
llie Intestines, Am. J. M. Sc., 16fl;48, 1923. 
f. Golob, M.: Infectious Granuloma of the Intestines: Med. Jour, 
and Record, April 20, 1932. 


it at least in some of the cases of regional ileHis, as 
cither preceding or following pathology in the ileo- 
cecal region. 

A search of current literature in support of rectal 
fistula preceding ileitis disclosed eleven cases of 
“Cicatrizing Enteritis” reported by Cutler (8) in only 
one of which an ischio^rcclal abscess developed. But 
the ischio-rectal fistulous tract excized proved tuber- 
culous. Cutler asserts “Because of proved tuberculosis 
of the fistula and the fact that tubercle bacilli were 
.said to have been found in the stool on occasions, and 
because the appcudi.x was thought to be tuberculous, 
the diagnosis of cecal tuberculosis was made”. The 
patient was explored : Histologic report ; Cicatrizing 
enteritis, not tuberculosis”. I cite this case to direct 
attention to concomitancy of divergent entities, the 
same as in the writer’s case, e.xcept for non-specific 
cause of the ischio-rectal abscess. Had the rectal con- 
dition been recognized as local and not believed to be 
fed from higher up, we would have been spared the 
dismal clinical jiicturc of psychic trauma that effected 
and built up in the iialicnt an anxiety state, surcharged 
with depression of spirit — a classic example of a 
psvcbosomatic problem. At this ivriting, reassurance 
and the return of self confidence stand out in bold 
relief against the erstwhile anxiety neurosis. One 
recalls from general ])raclicc the numerous cases of 
ischio-rectal ab.sccsscs dclinitch’ unrelated to other con- 
ditions; in the case presented, it was merely an instance 
of concurrency. 

Beginning with the ccllularity of intestinal granuloma 
as established by earlier writers and later buttressed by 
further pathological investigations, clinical implications 
and operative findings, Crohn succeeded in building up 
a clinical concept of ileitis which has the merit of being 
both informative and comprehensible. However, 
despite dependable criteria for the identification of this 
disease, each case of regional ileitis calls for indi- 
vidualization, for a more accurate analysis of symp- 
toms, and iihysical findings whether related or not to 
the primary lesion, and for a clear understanding of 
the all embracing concept of a disease entity. 
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Amoebiasis: The Role Of Bacteria In Symptomatology 

FINDINGS IN SYMPTOMATIC AND ASYMPTOMATIC CASES 
THE EFFECT OF SULFADIAZINE ON SYMPTOMS AND SIGMOiDOSCOPIC FINDINGS 


MAX KLLILNBEKG 
Ll. Col., Medical Corf’S. 

XKW YORK, N. Y. 


T he problem of the rdatirjiisiiii) of the asynipto- 
mnik carrier.-,- and the syniploniatic cases has long- 
been prominent in llic field of amocbinsi.s. No satis- 
factory explanation has been forthcoming, a.s )-e(, to 
account for the co-existence of these two categories. 

Recent thought has been in the direction of establish- 
ing a clinical relationshij) between the two group.s. 
Craig (1) maintains that most "carrier.s", if oirefitlly 
evalnatecl, have some symptoms or signs. In a recent 
study (2), 833 ctises of amoebiasis were reviewed. In 
that scries, a comparison of the symjitoms, j>hys}cal 
signs, and laboratory examinations revealed an identity 
in pattern of symptomatic and asymptomatic cases. 
From this it was inferred that siiecitic pathological 
changes must he present in both groop.s. 

Nevertheless, in .spite of the analogies, the fact that 
there i.s a marked discrepancy in frequency and severity 
of sj-mptonis between the two categories remains un- 
explained. Attempts have been made to account for 
this difference on the basis of (a) variations in strain 
virulence, and (b) the possibility of E, Histolytica 
being a facultative, rather than obligatory tissue in- 
vader dwelling in the intestinal lumen. 

(a) Virulence of strains of K. Histolytica. There is 
little doubt that difference in some strains of E. Histo- 
lytica do exist. (3)On the other hand, ail endeavours to 
demonstrate a greater potency in strains from .sympto- 
matic cases have been futile, and have uniform^’ re- 
vealed a nondifferentiable jrathogenicity Ix-tween strains 
from symptomatic and asymptomatic cases. Kessel (4) 
infected kittens with E. Histolytica obtained from car- 
riers as readily as with those obtained from cases of 
acute amoebic dysentery; further, the incubation 
periods, incidence of spontaneous recovery and average 
length of life in fatal cases did not vary in these groups. 
Hegner et al (5) had the same experience in monkeys. 
Walker and Sellards (6) obtained positive results by 
feeding C3 Sts from “carriers Other reports with 
similar conclusions are available. 

(b) Obligatorv parasitism. If it could be shown that 
the E. Histolytica may e.xist as a lumen contaminant, a 
satisfactorj' explanation would he had. Post-mortem ex- 
aminations have been very impressive in disproving this. 
Dock (7), iMusgrave (8), Bartlett (9). Hiyeda and 
Suzuki (10), and Faust (11), all demonstrated specific 
lesions attributable to and containing the E. Histolytica 


in Jjatients who had died from cau.ses other than 
amoebiasis, and in whom amoebiasis was not suspected 
during life. Comparable observations have been made in 
asymptomatic, naturally infected monke^-.s (12). The 
evidence indicates that E, Hi.stoh tira i.s an obligatory 
parasite rather than a facultative or accidental tissue 
invader. 

In approaching the problem of determining the 
variant or variants producing these two categories, an 
evaluation of accumulated data, experiences, and obser- 
vations offered a lead ; 

(!) The simultaneous endemicity of non-specific 
diarrlteas wherever sj-inptomatic amoebiasis is prev- 
alent is well known. Equally familiar is the relation- 
ship in rate of occurrence of these two groups of in- 
testinal affection.s to climatic variations. Our own 
experience confirms this. (Chart I). The parallelism of 
admissions to this hospital of sj'mptomatic amoebiasis 
and non-antoebic diarrheas during a twelve month 
period is obvious. 

(2) Although the occurrence of symptomatic 
amoebiasis varied with meteorological influences, 
routine stool .surve.vs yielded a relativeb’ constant per- 
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centage of positiYc as\’inptomatic cases throughout a 
twelve month period. 

(3) The diarrheas encountered were clinically non- 
differentiable as to etiology. This has been previously 
pointed out bj’ many authors. 

(4) Some of our asr-mptomatic cases, diagnosed b}' 
routine stool surveys, delaj'ed hospitalization because of 
mitigating military circumstances. Several of these 
suddenly became symptomatic, as though a trigger 
mechanism had been released. 

(5) In an earlier (unpublished) attempt to de- 
termine the effectiveness of penicillin in eradicating 
the E. Histolytica, it was observed that marked symi)- 
tomatic relief was obtained whereas the E. Histolytica 
persisted in the stools. 

(6) JIany of our cases of amoebiasis gave a history 
of previous bouts of diarrhea that had been success- 
fully treated with sulfa drugs without benefit of stool 
examination. 

All these facts seemed to include the possibility that 
bacteria might be a determining factor in upsetting the 
host-parasite equilibrium which exists in the asvmp- 
tomatic cases. Hence, this investigation was conducted 
in an attempt to evaluate the relative importance of 
bacteria in amoebic infection. 

Trvo approache.s were cmpIo\ed. In the first, sig- 
moidoscopic examinations were done prior to any 
therapy in symptomatic and asymptomatic cases. 
Secondly, the effects of sulfadiazine on the symptoms 
and sigmoidoscopic pictures were observed. 

All the patients in this report were .American army 
personnel admitted to an .Army General Ho.spital 
located in Calcutta, India. It is to he pointed out that 
our cases were seen early in the course of the disease. 

I ; SIGiMOIDOSCOPIC FINDINGS IN SYMPTO- 
MATIC AND ASYMPTOMATIC CASES 

Sigmoidoscopic examinations were performed on un- 
sclectcd cases of proven amoebiasis. Of the 176 cases 
in this series, 107 were symptomatic, and 69 were in 
the as^-mptomatic category. The findings were analyzed 
as to frequency of presence of lesions, specificity of 
the observed abnormalities, and concomitant features. 

DESCRIPTION OF THE LESIONS 

The observed abnormalities can be grouped into the 
following categories; 1. amoebic lesions; la. those 
amoebic lesions, included in (1), that showed the 
presence of bacterial or inflammatory components; and 
2, bacterial lesions. 

1. Amoebic Lesions : 

The distribution of the specific amoebic lesions was 
characterized by a predilection for the valves; on the 
valves, the preponderance of findings was on or near 
the free margin.^ However, the involvement was not 
confined to these anatomical structures. Minute pin- 
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point ulcerations were by far the most frequent tj'pe 
of lesion; ne.xt in frequency were yellowish sub-mucosal 
elevations; least common and present in only 9 ( 5 %) 
of the 176 cases were the classical, text-book lesions 
of amoebiasis — the punched-out, deep ulcer with under- 
mined margins. No one type of lesion was present 
alone necessarily, but one tj'pe always predominated in 
any individual case. Aside from the infrequency of the 
classical amoebic ulcerations, the nature of the findings 
are in general agreement with previous reports (13), 
(14). This discrepancy is best accounted for by re- 
emphasizing that our cases were seen earl}' in the course 
of the disease. 

la. Bacterial or Inflammatory Component of Amoe- 
bic Lesions : 

This aspect is to be stressed because of its interpreted 
implications. An inflammatory or bacterial component 
of specific amoebic lesions was determined by (a) the 
presence of an erythematous areola surrounding the 
pin-point ulcerations, or the yellowish elevations; (b) 
the presence of a grey, necrotic inflammatory slough 
or membrane overlying an ulcer, the ulcer in such cases 
being invariabl}' surrounded by an erythematous 
margin; (c) the presence of generalized erythema and 
edema of the mucosa in the presence of amoebic lesions. 
.Such accompaniments have been previously observed 
and described, but heretofore have been accepted as an 
inherent part of the sigmoidoscopic picture in amoe- 
biasis. The reasons for considering these as distinct 
bacterial or inflammator\- components will become more 
evident in the succeeding part of this repoi;t. It will 
suffice to mention at this juncture that pathologically, 
the uncomplicated specific amoebic intestinal lesion 
does not call forth an inflammatory response. 

2. Bacterial Lesions ; 

In several instances, the sigmoidoscopic picture was 
that of a pure bacterial infection and consisted of 
generalized edema and erythema of the visualized 
mucosa. Occasionally, there were accompanying areas 
of superficial, grey, necrotic slough, interspersed with 
petechial and submucous hemorrhages. 

ANALYSIS OF FINDINGS 

Table I represents the number of cases each, of 
.specific amoebic lesion.s, pure bacterial pictures, and 
normal sigmoidoscopies in the 107 symptomatic and 
69 asymptomatic cases examined. It is evident that the 
occurrence of sigmoidoscopically visible ameobic lesions 
is virtually identical in the two groups— 73% of the 
symptomatic cases and 68% of the asymptomatics. A 
pure bacterial picture u'as observed in 12 S}'mptomatic 
cases, and in only 3 asymptomatic cases. 

1 07 Symp/omtj/ic 69 Atymplomalk 
Cases Cases 

Specific Amcwbic lesions 7S (7i%) 47 (66%) 

Pure bacterial lesions 12 j 

Normal 17 jg 

Table I: Incidence and Nature of Sigmoidoscopic Findings 
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Table II represents the number of cases with bacteria! 
components of specific amoebic lesions, and the number 
of uncomplicated cases. Of the /2 symptomatic cases 
with specific amoebic lesions, 56, or /sfo, showed the 
presence’ of a bacterial component. Only 9, or 
of the 47 asy'mptomatic cases rvith amoebic lesions Jiad 
a similar bacterial component. The marked dispropor- 
tion is apparent. 

COMMExX'T 

The demonstration of the equivalent incidence of 
amoebic lesions in symptomatic and asymptomatic 
cases adds another link in establishing their funda- 
mental sameness. One can Justifiabl}- state that in view 
of the identical pattern of symptoms, signs, and labora- 
tory findings, (2), and now the pathological identity, 
that E. Histol 3 ’tica produces the same disease pattern 
regardless of the symptomatic picture. The frequent 
presence of a bacterial component of tlie lesions in 
symptomatics and the relative absence of such in- 
volvement in the asymptomatics accentuates this find- 
ing as a sharp differential feature between the two. The 
relationship of this feature to the differences in degree 
and severity of the clinical manifestations is dealt with 
in the subsequent part of this report, 

SytHpioviaiic Caies Asymptomatic Cases 
Specific Amoebic Jesions 7S 47 

.Bacterial Components 56 (78%) 4 (19%) 

Tabic II: Incidence of Bacterial Components of Amoebic Lesions 

SUMMARY 

(1) Specific amoebic lesions were observed in 73% 
of 107 symptomatic cases and in 68% of 69 asymp- 
tomatic cases. 

(2) Bacterial or inflammatory components were 
present in 78% of amoebic lesions in the s^'mptomatic 
cases, whereas only 197o of the as 3 'mptomatic cases 
presented this finding. 

(3) The amoebic lesions were chiefly pin-point 
ulcerations and 3 'ellowish, raised stibmuco.sal elevations. 

(4) The relative infrequenc 3 ' of the classical 
pundied-out amoebic ulceration is noted. 

II: THE EFFECT OF SULFADIAZINE ON 
THE SYMPTOMS AND SIGMOIDOSCOPIC 

FINDINGS 

59 unselected cases of amoebiasis were handled in 
the following manner : 

(1) A sigmoidoscopic e.xamination was performed 
prior to instituting any therapy. 

(2) The E. Histolytica was demonstrated in the 
stools, or on scrapings from visualized lesions, in 
every instance before admini.stering medication. 

(3) Sulfadiazine was then given commencing with 
an initial dose of 2 grams followed b 3 ' 1 gram every' 
four hours day and night for three d<ays; the dosage 
was then reduced to 1 gram every six hours day and 
night for two days. The total amount used was 27 


grams in a five day period. Equal doses of sodium 
bicarbonate were given. 

(4) In 53 of the 59 cases, a second sigmoidoscopic 
examination was done at the conclusion of sulfadiazine 
treatment.- A swab of the lesions was taken for direct 
examination and further stool studies were made. 

(5) The symptoms and sigmoidoscopic pictures 
were analyzed before and after treatment. 


RESULTS 

(a) Symptoms. 

The effect of sulfadiazine on symptoms in this series 
is shown in Table III. Of the 59 treated cases, 41 
were completely cleared of .symptoms, and 17 were 
considerably alleviated. One patient failed to show any 
favorable response. Thus 9S7c of the entire series 
were rendered either completely symptom free or 
manifested definite improvement. No cases were aggra- 
vated by the sulfa drug. 

All symptoms (e.g. diarrhea, constipation, cramps, 
anore.xia, nausea, distension, flatulence, etc.) responded 
in equal degree. 


Total number of Cases: 59 

Completely Cleared : 41 (69%) 

Improved i 17 (29%) 

Failure : 1 (2 %) 


Table III; E/fecc of Sulfadhrinc on Symptoms 


Type of Lesion Number 
Bacterial Component 
(of Amoebic Lesions) : 58 

Pure Amoebic : 1 1 

Pure Bacterial : 5 

Normal : 1 


Effects of Sulfadiazine 
Cleared ImproteJVtieban^eJ 

25 10 3 

0 0 11 

1 2 0 

0 0 I 


Table IV: Effects of Sulfadiazine on Sismoidoscopic Findings in H 
Cases 

(b) Sigmoidoscopic Findings. 


Table IV shows the distribution of lesions before and 
after treatment with sulfadiazine. In 38 cases showing 
bacterial components of amoebic lesions 35, or 92''/r, 
showed complete clearing or definite improvement of 
the accompanying inflammations. The amoebic lesions, 
per se, were completely unaffected ; indeed they often 
became more distinct and were more clearly visualized 
and identified as the accompanying inflammation 
receded. 

The changes observed were of the following nature: 
diffuse inflammatory involvement subsided; grey, 
necrotic sloughs or membranes on the surface of large 
ulcers disappeared, leaving a clean-based ulcer deroid 
of an erythematous margin ; the inflammatory areolas 
surrounding the pin-point ulcerations and the yel ow 
sub-mucosal elevations were no longer visible ; friability 
decreased; petechial and submucous hemorrhages 

decreased. . . 

Of the 3 cases with pure bacterial proctitis, one 
cleared completely, and two showed distinct improve- 
1 ] cases were originally' found to have lesions chan 
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leristically amoebic in origin without bacterial com- 
ponents. All of these \Ycre found to persist cntirclj' 
unaffected by the sulfa drug. Nevertheless, in spite of 
the inability to visualize any change, the symptoms in 
these cases were alleviated in the same measure as in 
the other cases. It should be borne in mind that only 
one segment of the large bowel is visualized, and one 
can only surmise as to the nature and e.xtent of lesions 
in the non-visualized intestine. 

(c) Swab and Stool Examinations. 

To ascertain whether the beneficial effects of the 
drug were a result of direct action on the E. Histolytica, 
swabs and scrapings were taken from lesions visualized 
at the second sigmoidoscopic examination. Repeat 
stool studies were also performed. E. Histolytica was 
demonstrated, in the stool or swab, in every case even 
though the symjitoms had cleared and the sigmoidos- 
copic picture had measurably improved. No morpho- 
logical changes were delectable in the E. Histolytica. 

PENICILLIN 

In 4 cases, penicillin (.30,000 units intramuscularly 
every three hours for four days) was used. Symptoms 
were considerably improved in 3 of these 4 cases, 
whereas one failed to show any response. Sigmoidos- 
co])ic improvement, in that the bacterial component 
cleared, was observed in all 4 instances. The number 
of cases is far too small to permit of any conclusions. 
It was our general impression that the effects were 
not quite as dramatic as with sulfadiazine, nor did it 
seem to be as efficacious. 

The series did not include any cases simultaneously 
treated with penicillin and sulfadiazine. 

SUMMARY 

(1) 98% of .39 cases of amoebiasis were cither 
cleared of symptoms or markedly improved following 
the use of sulfadiazine. 

(2) All symptoms responded in equal degree. 

(3) 92% of cases having amoeiiic lesions with an 
accompanying inflammatory component showed distinct 
clearing of the inflammation after the u.se of sulfa- 
diazine. 

(4) Specific amoebic lesions showed no response to 
sulfadiazine. 

(5) The beneficial effects of sulfadiazine were not 
related to any action on the E. Histolytica. 

DISCUSSION 

The sigmoidoscopic findings as presented indicate 
that the basic pathology and incidence thereof from 
the viewpoint of E. Histolytica infection is essentially 
identical in symptomatic and asymptomatic cases. 4'he 
presence of an inflammatory component of the lesions 
in the .symptomatic group, the .symptomatic and stg- 
moidoscopic response to sulfadiazine and penicillin, 
and the persistence of E. Histolytica and specific 


amoebic lesions following such therapy, permit the 
hypothesis that the relative host-pathogen equilibrium 
that exists in the asymptomatic phases of amoebiasis 
is upset by secondary bacterial pathogens. 

There arc man)- observations in the literature in 
keeping with this interpretation of the observations. 
In discussing the pathology of intestinal amoebiasis, 
Mansohn-Bahr (13) states: "At first there is little or 
no response on the part of the host, but when bacteria 
gain entrance to the tissues, marked cellular reaction 
'occurs and the submucosal lesion takes on the appear- 
ance of a pyogenic abscess". Melenej' (1.3) made a 
similar observation. Reese (16), working with kittens, 
found it impossible to discriminate between the results 
of bacterial and amoebic activities in the pathological 
lesions, Craig (1) remarks that it is undoubtedly true 
that there is no sucli thing as a pure amoebic infection, 
for every infection is complicated by the presence of 
bacteria, often pathogenic, which have entered the 
tissues through lesions produced by the amoebae. A 
marked influence of pathogenic bacteria on the inci- 
dence and extent of pathological lesions in the in- 
testines of kittens was found by .Spector (17). Cleve- 
land and Sanders (IS), in a convincing .scries of ex- 
periments, demonstrated the relationship and im- 
portance of pathogenic bacteria to E. Histohtica in 
the production of liver abscesses in cats. 

Clinically, the therapeutic value of anti-bacterial 
drugs in chronic recurrent, refractory ca.ses of amoe- 
biasis has recently been demonstrated by Hargreaves 
(19), The simultaneous use of penicillin and sulpha- 
suxidine in 47 severe refractory cases produced rapid 
symptomatic relief, sigmoidoscopic improvement and 
subsequent clearing of the E. Histolytica with specific 
anti-amoebic drugs even though these same drugs had 
previously failed. He concluded that secondary bac- 
terial infection is an important factor in chronic cases 
which have proved refractory to specific treatment. 

d'he concept that secondary invasion by bacterial 
pathogens of amoebic ulcerations is a determining 
factor in symptomatology accounts for many of the 
phenomena observed in E. Histolytica infection. It 
readily explains the co-existence of asymptomatic and 
symptomatic groups, as well as the transition from 
the asymiitomatic phase to the clinically inanifc.st 
picture. Because of a mutual dependence on bacterial 
pathogens, there is a seasonal variation in the incidence 
of symptomatic amoebiasis in the same ratio as non- 
amocbic acute enteric disorders, whereas climatic fac- 
tors have little influence on the incidence of asympto- 
matic cases. The clinical non-specificitt’ of diarrheas 
associated with K. Histolytica infection becomes under- 
standable. And, of course, it readily accounts for the 
re.sponse of symptoms and sigmoidoscojiic changes fol- 
lowing the use of anti-bacterial drugs. 

Unfortunately, because of inadequate technical and 
laboratory facilities, an extensive bacteriological slud\’ 
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of the stools was not done. Such investigation is indi- 
cated ; but from clinical observations, and on the basis 
of e.xperimenta! results in the literature, one could 
confidently predict that no one specific bacteria was 
implicated, but that many diiferent pathogens are 
responsible. 

One might hypothesize as to the series of events 
that take place in the pathogenesis of the clinical and 
pathological pictui'e in amoebiasis ; 

(1) E. Histolytica is ingested. 

(2) B\' virtue of its cytolytic and to.xic properties, 
and its invasive propensities (possibly in association 
with bacteria), it produces necrosis and erosion of the 
intestinal mucous membrane. At this stage, the patient 
is essentially “asymptomatic”. 

(3) The ulcerations are secondarily invaded by 
bacterial pathogens with the production of the symp- 
tomatic aspect of the disease. The severity of the 
clinical picture would then depend on the nature and 
virulence of the invading organism or organisms. 

(4) Concomitant extension of the idcerative process 
takes place, the ulcers becoming larger and e.xfending 
more deeply into the inte.stinal wall. 

(5) With each re-invasion there is an exacerbation 
of S3’mptoms; the ulcers become more chronic, the 
fibrotic changes more dominant, and the entire picture 
becomes progressively irreversible. Eventually the 
picture of severe, chronic amoebic dysentery is the 
end result. At this stage, even elimination of E. His- 
tolytica still leaves a scarred, mutilated bowel with 
permanent interference of normal physiology'. 

There is no intent to deprecate the pathogenicity 
of E. Histol 3 'tica or to minimize the potential malev- 
olent effects of its presence in the intestinal tract. 
This has been too well demonstrated beyond reasonable 
doubt. Further, the response of S 3 ’niptoms and in- 
testinal patholog 3 ' to drugs that have been proven to be 
specific for E. Histol 3 ’tica has been thoroughh' demon- 
strated. The beneficial influence of either anti-amoebic 


or anti-bacterial drugs on the findings strongly suggests 
a symbiotic relationship behveen E. Histolvtica and 
bacteria. It would appear that E. Histol 3 -tica is es- 
sential in the production of basic pathological lesions 
but that the presence of bacteria is a determining 
Jactor in the production of the clinical picture. 

It cannot be stated with certaint}' that bacteria consti- 
tute the sole determining factor that governs the host- 
parasite equilibrium in E. Histolytica infection. There 
may or may not be other agents. However, it is clear 
that bacteria are at least a most important element. 

The influence that these observations will have on the 
future approach to amoebiasis remains to be evaluated, 
and is beyond the scope of this paper. However, some 
speculative possibilities of application are worthy of 
note. (1) The therapy of amoebiasis relies heavily on 
drags possessing severe toxic properties. Mention has 
already been made of the excellent results attending 
the use of anti-bacterial drugs in the treatment of 
severe, chronic, recurrent amoebic dysentery. The 
adjuvant use of such drugs may prove feasible in early 
cases as well, with subsequent reduction in dosage, or 
even elimination of some of the more to.xic anti-amoebic 
drugs. (2) The question of the importance of bacteria 
in the gene.sis of complications of amoebiasis is raised. 
Evidence suggesting this is not lacking in the literature. 
The possibility of prevention, and therap}' in the 
formative stages of these complications calls for further 
stud 3 '. (3) The use of anti-bacterial drugs as a 
proplndactic measure for travelers and troops exposed 
to E. Histol 3 'tica and who lack facilities for funda- 
mental sanitar}' precautions may prove a fertile field 
of investigation. 

CONCLUSION 

1. The basic pathological pattern is identical in SN'nip- 
tomatic and asymptomatic cases of E. Histolytica in- 
fection. 

2. The secondar}" invasion of amoebic ulcerations 
b 3 ' bacterial pathogens is a decisive determinant in the 
symptomatohg}' of amoebiasis. 
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Banti’s Syndrome Following Prolonged Infectious Hepatitis 

A REPORT OF TWO CASES 
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B ANTI’S syndrome hns been dcfwcd us "a chronic 
disease of unknown origin, probaidy toxic, and 
primary in the spleen, and characterized by splenoincg- 
aly, anemia, and leukopenia, a tendency to gastric 
hcmorrltagc, increased formation and destruction of 
Mood cells, and later by cirrhotic changes in the liver, 
with ascites and jaundice." ( 1 ) . 

In 1866, Griesinger and Gretzel employed tlic term 
“splenic anemia” for cases of anemia associated with 
chronic splenic enlargement ; however, it remained for 
Guido Banti, in 1883, to give the tir.st description of 
splenic anemia as a separate pathological entit\-. In 1894, 
1898, 1910, he again described the .symiitoin-complcx 
which is now known as Banli's syndrome. At the time of 
his description, Banti divided the illness into three stages. 
Stage I, the prc-ascitic stage, (now ordinarily called 
splenic anemia), is characterized by an enlarged spleen, 
anemia, normal to low white blood count and normal to 
enlarged liver. Me believed tliis stage lasted from 3 to 
12 years. Stage II, intermediary stage, which generally 
persisted for a few months, is distinguished by gastro- 
inte.stinal disturbances, occasional hematemesis, an in- 
crease in the anemia, an increase in the size of the liver, 
and a small amount of urine which contains bile ])ig- 
ments. Stage III, ascitic stage, is characterized by 
ascites, decrease in liver size, increase in the degree of 
anemia, and usually death within 6 months. Banti 
felt that in the third stage, the syndrome was in- 
distinguishable from Laenncc’s cirrhosis. (2). 

A definite etiology for Banti’s syndrome has never 
been proven and many investigators feel that the syn- 
drome may be caused by multijdc etiological factors, 
Banti’s original explanation of the etiolog)- was that 
a toxic agent was brought to the spleen by way of its 
artery to act as a direct toxin, or tjossibly, to be con- 
verted into a “splenoloxin’’. (1). 'riiompson (3) stre.sses 
the fact that Banti’s syndrome is the re.suh of the me- 
chanical obstruction to the flow of blood within the i>orlal 
system. He maintains that the obstruction must be of 
such nature that a chronic increase of pressure in the 
splenic vein occurs. The venous pressure in the peri- 
pheral circulation should be appro.ximatclj' normal. He 
feels that the differences in heads of pressure is suf- 
ficient to cause splenomegaly. 

’From the Department of Internal' Medicine, Riverside Clinic, Dc- 
troit, 

tFormed}' of the Department of Internal Medicine, Alexander Bbin 
Hospital, Detroit, MichiRan. 

’Submitted June 1, ISdtf. 


'The spleen in Banti's syndrome is usually large and 
firm, weighing from 800 to 900 grams. The capsule is 
thickened, having a beefy a])j)earance when cut. Micro- 
scojucally, there is a diidaUition of the sinuses, with a 
fibrosis of the organ. Periarterial liemorrltages are 



Fif,'. No. I. Tliis pliotomicroprapli sliows .a typical area in a section 
removed from tlic spleen of Case No. 2. At the upper right is a 
maipighian corpuscle of normal size. A number of tlic corpuscles did 
sliosv some amyloid. The remainder of the photomicrograph shon’s 
red pulp rvith sinusoids which arc dilated and engorged with red cells. 
There is a scattering of ciiboidal cells lining the sinusoids. While the 
interstitial tissue is increased and fibrosed, this is but moderate. The 
trabeculae arc nnt prominent nor are hemorrhages found around the 
central arteries. 

Hematoxylin and cosin; X 12! 

also noted frequently. Siderotic nodulc.s are often 
found ami have been interpreted as an indicator of (be 
portal blood pressure. Other pathological fiiKlings arc 
degenerative cbangc.s in the sjilcnic and jiorlal veins. 
'Idicsc le.s’ion.s arc commonly a plilcbosclerois, cndophle- 
iiitis and alberomatous changes. The liver niaj' or may 
not show a cirrhosis of the atrophic (Lacnnec) type. 
1 he bone marrow is mainlv hypcrpla.slic. (4). 

From the clinical and laboratory standpoint, this con- 
dition is seldom difficult to diagnose. In tlie majority 
of the cases, the syndrome begins in the young, healtliy 
individual of either sex and is characterized by an 
insidious onset. Digestive di.sturbances arc frequent 
and great stress has been laid on early morning nausea 
and anorexia. I'lie spleen, by definition, is always en- 
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larged in this condition and classical!}’ is stated to be 
enlarged from stage I until termination of the disease 
or until removed. . 

Hematemesis or melena is often the initial complaint, 
the blood coming from a ruptured gastric or esophageal 
varix. These hemorrhages may be recurrent. Bleeding 
from the gums and epistaxis are very troublesome to 
control ivhcn they appear. Weakness and pallor are 
frecpicnt early complaints. Jaundice has been described 
as classically appearing in the second stage of Ranti’s 
syndrome. Other skin changes consist of extensive 
purpura, ccchynioses and spider nevi, particularly of the 
face, shoulders and trunk. 

In the late stage of this condition marked ascites is 
present as well as an increase in the icterus, and a 
palpable, nodular, contracted liver. In the initial phase 
of this syndrome there is liver enlargement. Tiie patient 
ordinarily shows a moderate anemia which is frequently 
of the In-pocbromic t}’pe, although the macrocvtic form 
has' been described. The bone marrow shows evidence 
of In’perplasia. There is a low to normal total white 
blood count, with a decrease in the polymorpiionuclear 
cells and a relative lymphocyto.sis. There is an ac- 
companying thrombopenia. 1'he X-ray examination 
sometimes confirms the diagnosis by revealing varices 
of the stomach and esophagus. The remainder of the 
laboratory work is non-specific insofar as facilitating a 
diagnosis. The icteric index is elevated. The urine is 
usually dark and contains excessive urobilin. The stools 
contain bile pigments and ma}’ or may not be altered 
in color. The cholesterol content of the blood is ele- 
vated. Liver function te.sts may be perfectly normal, 
or may show evidence of liver disease. The liver tests 
most frequently used arc cephalin-flocculation, galac- 
tose tolerance, hippuric acid (oral and intravenous) and 
bromsulfalein tests. 

The following conditions must be ruled out in mak- 
ing the diagnosis of Band’s syndrome: hemolytic 
icterus, syphilis involving the liver and spleen, Hodg- 
kin’s disease (especially the t}’pe in which the condition 
is localized earl}’ to tlie spleen and liver), Gaucher's 
disease, pernicious anemia, aleukemic leukemia, Hanot s 
cirrhosis, Laennec's cirrho.sis when seen in the late 
stage.s, thrombosis or sclerosis of the portal and/or 
splenic veins, rare tumors of the spleen, such as a 
sarcoma or hemangio-endothelioma, and jjrimary 
sijlenic neutropenia. 

The treatment of Banti s syndrome may be divided 
into medical and surgical. Medical therapy has been 
advised where the patient is in too poor a condition 
to tolerate surgery or where surgery has failed to give 
a cure. The medical measures utilized have consisted 
of a high carbohydrate, high protein, low fat and high 
vitamin content diet. In addition to this choline chloride 
up to 6 grams a day is given. Usually such regime is 
employed where the condition is far advanced and liver 
cirrhosis exists. Mercurial diuretics plus ammonium 
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chloride are administered and abdominal paracente.ris 
is earned out to eliminate ascites. Drenckhahn (5) has 
advocated venepuncture and the withdrawal of from 
200 to 400 cc of blood to prevent heniaf emesis from a 
ruptured varix. The rationale in this therapy is to 
decrease the blood viscosity which in turn improves 
the circulation through the liver thereby reducing the 
burden on the collateral circulation. Small trans- 
fusions given slowl}' are employed where the anemia 
endangers the patient’s life. Other procedures used are 
directed to sjiecific causes of this syndrome such as 
the use of anthelmintic drugs for Schistosoma mansoni 
infestations. (6). 

Surgical procedures advised are splenectomy when 
feasible and ligation of tlie splenic arter}- when the 
adhesions around the spleen are so dense that splenec- 
tomy is contraindicated. Other procedures are Talma's 
operation ( omentope.xy) , injection of the esophageal 
varices and ligation and injection of the coronarv' and 
other veins around the upper end of the stomach to 
prevent hematemesis. Babcock (7) has suggested peri- 
toneosaphenous or peritoncofemoral vein anastomo.sis 
to care for the ascites in the late stage of the condition. 

Tiic ]irognosis in Banti's syndrome is variable. 
Spontaneous recovery does not occur. The results e.v- 
pected from splenectomi' depend on the extent of the 
preceding liver damage, being worse with e.\tensive 
involvement of the latter organ. Eliason and Stevens (8) 
feel that splenic surgery should be carried out as early 
as jiossible and have reported patients who have lived 
20 years after tliis procedure. Cecil (1) states that 
Whipple noted improvement in two-thirds of his cases 
who were subjected to this operation. Howells (2) re- 
ported 51 cases, representing the three stages of Band s 
syndrome treated by splenectomy and has definitely felt 
that this operative procedure did not improve the life 
expectancy. 

Death in Banti's syndrome usually results from in- 
terctirrent infections, such as pneumonia, peritonitis, 
cholemia, massive hemorrhage from esophageal or 
gastric varices and surgical inten'ention. 

Case 1. Miss H. H. a 19 year old white female, was 
first seen in the clinic on October 12, 1931. At that 
time she was treated for scabies with complete cessa- 
tion of symptoms. One year later siie was again 
examined and was treated for bronchial asthma, chronic 
flexural eczema and furunculosis of the buttocks. Im- 
provement was noted under conservative therapy. The 
patient was next seen on September 26, 1938 for treat- 
ment of a sebaceous cyst of the right cheek. 

On December 7, 1943, the patient presented herself 
in the Out Patient Department. She stated she hat 
been in good health until one year previously when she 
began to e.vperience marked fatigue, drowsiness an 
sluggishness, "as though she could sleep all day an 
night”. During July, 1943 she developed ano'-exia 
nausea and generalized weakness. In the middle o 
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September, 1943 she noticed a yellow discoloration of 
the skin, associated with a marked itching sensation. 
She also observed the “whites of her eyes were yellow”. 
She complained of a bitter taste in her mouth for one 
day. Since the onset of her illness she had noticed 
that her urine was dark in color. She had gained one 
pound during the past month. There was no history' 
of abdominal pain, previous transfusions, injections 
of serums, bleeding readily after being cut, diarrhea, 
consistent use of drugs, swelling of the feet, con- 
tamination of food in any manner or hemateme.sis. 
The past history was noncontribulory. 

Physical E.ramiiiafio>i : The patient was a well de- 
veloped, well nourished young girl, not acutely ill. 
There was mild generalized icterus with excoriated 
areas of the skin. The sdevae showed a definite icteric 
tint. The fundi, nose and throat were negative. The 
breasts were normal, there was no generalized lyni- 
pliadenopathy and the lungs were clear to percussion 
and auscultation. The heart was not enlarged to per- 
cussion and no murmurs were heard. E.xamination of 
the abdomen revealed an enlarged liver, palpable one 
fmgerbreadtli below the costal margin, but was not 
tender. The spleen was not definitely jialpable. The 
neurological examination was negative, the extremities 
showed no edema and the .«pine was normal. X-ray 
examination of the chest was essentially negative except 
for bilateral cervical ribs. The oral cholecystography 
revealed a poorly visualizing gall bladder. 

Laboratory Studies: The hemoglobin was 91% (14 
gx'ams) with a red blood count of 4,640,000 and a white 
blood count of 4,200; the color index was 0.98. The dif- 
ferential count showed 35% lymphocytes, 63% poly- 
inor])homiclear cells with 62% filamented and 1 % non- 
filamented and 2% eosinophiles. The Kline test was 
negative and the icterus inde.x was 30 units. The urine 
.showed the following: specific gravity was 1.025. acid 
reaction, sugar and albumin were negative, urobilin and 
urobilinogen 4 plus and bilirubin 2 plus. The Van den 
Rergh test showed a very faint, delayed reaction. Fol- 
lowing the galactose tolerance test 2 grams were 
excreted in the urine and after the oral hippuric acid 
test l.S grams were recovered in the urine. Gail blad- 
der drainage done January S, 1944 revealed large 
clumps of white cells, no crystals were found but large 
amounts of mucus and epithelial cells were present. 

A diagnosis was made of infectious hepatitis with 
suspicious early Banti's syndrome and the patient was 
put on a high carbohydrate, high protein and high vita- 
min diet. Gall bladder drainages were done at two week 
intervals which tended to decrease the pruritus. The 
patient was examined in the Out Patient Department at 
one to two week intervals but failed to improve ma- 
terially. Follow-up examinations indicated that the 
liver was becoming laiger and on March 11, 1944 the 
liver was enlarged ’three fingerbreadths below the 
costal margins. One month later laboratory' studies re- 


vealed an icterus index of 16.6 units and the Van den 
Bergii test showed a direct, immediate reaction. The 
prothrombin time was 15 seconds and the bromsulfalein 
test (in the presence of icterus) revealed 35% of the 
dye retained in 30 minutes and 30% retained in 60 
minutes. The red blood cell fragility test showed 
hcmolvsis began in 0.38% saline and was complete in 
0.26%. Agglutination tests against leptospira ictero- 
hemorrhagiae and leptospira canlcola were negative; 
the Kh factor was negative. 

In July of 1944 the patient began to complain of 
frequent epistaxis and it was noted that she was gain- 
ing weight. On July 27, 1944 the patient was hospital- 
ized. Early in the morning of the day of admission she 
began to hai'e a profuse nasal hemorrhage which was 
constant except for a short time when the bleeding was 
controlled by packing the nose with cotton. At about 
3 P. M. she had an emesis of dark brown blood. 

At the time of this admission the patient weighed 
150 pounds. She was not acutely' ill, but had a moderate 
icteric tint to the skin with multiple areas of excoria- 
tion. The sclerae were also moderately icteric. There 
was fresh blood in the posterior pharynx. On examina- 
tion of the abdomen, the spleen and liver were not en- 
larged on palpation or jiercussion. Plemoglobin at this 
time was 54% with a red blood count of 2,730,000, a 
wliste blood count of 4,800 and a color index of 1.00. 
The differential count showed 50% lyinphocydes, fila- 
mented neutrophiles 41%, nonfilamented 2%, eosino- 
philes 6% and basophilcs 1%. The red blood cells 
showed marked anisocytosis and slight poikilocytosis. 
There were no features of the blood smears suggestive 
of familial hemolytic icterus. The icteric index was 29 
units and the prothrombin time was 22 seconds. The 
bleeding time was 3Jd minutes and the coagulation time 
was 5)4 minutes. The specific gravity of the urine 
was 1.020; it was acid in reaction, sugar and albumin 
were negative and bile and urobilinogen were 3 plus. 

During the period of hospitalization, a total of 3250 
cc of whole blood was admini.stered and upon discharge 
from the hospital on August 9, 1944, the hemoglobin 
was 81 % with a red blood count of 4,020,000. 

When the patient was again seen three day's later, 
abdominal examination revealed a palpable spleen. A 
tentative diagnosis of Band’s syndrome was made and 
a splenectomy was recommended. Permission to per- 
form -the operation was refused. 

The patient was then referred to another clinic for 
consultation on August IS, 1944 and was given 
thorough diagnostic studies. The report sent to us 
after all the necessary examinations were completed 
revealed the following positive points: slight jaundice 
of the sclerae and a palpable spleen. The hemoglobin 
was 827o (12.7 grams) with a red blood count of 
4,600,000 and a white blood count of 3,150. The dif- 
ferential count revealed 47% neutrophiles, 22% small 
lymphocytes, 14% large lymphocytes, 4% eosinophiles 
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and 13% monocytes. The hematocrit rvas 39.6 and the 
mean corpuscular volume \yas 98 cubic microns; 
reticulocytes numbered 2.5%; the red blood cells ap- 
peared to be well colored and there was slight anisocy- 
to.sis and poikilocytosis. There was a definite diminu- 
tion in the number of platelets and the sedimentation 
rate was 35 mm per hour, which was increased 10 to 
IS mm according to the method used. Serum bilirubin 
was 1.45 mg. and the serum albumin was 2.9%. There 
was a hypogh'cemia, the fasting blood sugar Iieing 57 
mg,% with a fall to 35 nig.% at the end of three liour.s. 

The sternal marrow showed a picture which was 
interpreted as normal, tliere being no evidence of 
leukemia, malignant infiltration or maturation ab- 
normality. 

The liver function tests showed the cephalin floc- 
culation test to be positive and the hromsulfalcin test 
showed 70% retention. It was felt that the reliability 
of the bromsulfalein test should be que.stioned because 
of the slight jaundice. It was also felt that the blood 
whicii was examined was made up in a large part 
of the red cells supplied by the donors as a result 
of her recent transfusions. 

X-ray examinations revealed a negative upper gastro- 
intestinal tract. There was an indentation along the 
greater curvature of the stomach ivhich was thought 
to be due to the enlarged spleen. Cliolecystographic 
films were indefinite. There was a horizontal shadow 
close to the liver margin whicli could not be identified, 
under exposure and improper position might have ac- 
counted for this. No definite diagnosis was returned 
by the consultant, hut his impression was that of biliary 
or hypertrophic cirrhosis. 

The patient was not seen by us until May 17, 1945, 
at which time she was Iiospitalized. She complained 
of being very tired and sleejiy for two weeks with 
joint pains for one and a half weeks. She stated she 
had been following the high carbohydrate, high protein 
and high vitamin diet up to the time she entered the 
hospital. Two weeks previous to admission she de- 
veloped an upper respiratory infection which gave 
her a marked rise of temperature, although she did 
not know the highest degree of temperature rise. Since 
tiiat time she had felt very drow.sy and fatigued. About 
a week and a half before admission .she began to note 
a swelling of her ankles and lower extremities and be- 
gan to have a severe pain in her right elbow, followed 
bv pain in the right knee, then the left knee and finall}' 
both ankles. The invoh^ed joints were never red. She 
continued to complain of bleeding from her guin.s. 

The temperature at the time of physical examination 
was 99 degrees and her weight was 145 pounds. The 
patient was obese and appeared very lethargic. The 
skin was icteric and muddy, with multiple excoriated 
areas and there was marked oozing from the gums, but 
no associated hyperplasia. There was icterus of the 
sclerae. The heart was not enlarged to percussion, Pj 


was accentuaated and there was a soft systolic murmur 
heard at the apex. Examination revealed a distended 
abdomen with the liver palpable five fingerbreadths 
below the costal margins with hard nodules of the left 
lobe. The spleen was also enlarged five fingerbreadths 
below the costal margins. No definite fluid wave or 
percussion dullness in the flanks could be detected. 
Rectal examination revealed small external hem- 
orrhoids. There was slight edema of the legs with 
marked pain of the knees on motion. 

The hemoglobin at this time was -16% with a red 
blood count of 2,280,000, white blood count of 2,950, 
color inde-x of 1.04 and a patelet count of 61,000. The 
differential count revealed 57% filaincnted neutrophiles. 
5% non-filamented and 38% lymphocytes. The blood 
urea was 17,1 njg.%. The specific gavity of tire 
urine was 1.010; the reaction was alkaline and the 
sugar and albumin were negative. The electrocardio- 
gram was interpreted as left axis deviation. 

The following diagnoses were made; Band's syn- 
drome with Laennec’s cirrhosis, secondary anemia, 
rheumatic fever and obesity. The course in the hos- 
pital ivas very stormy. , The patient was in a state of 
choiemia, had continual bleeding from the gums and 
there was intermittent elevation of the temperature 
varying from 98.6 to 103.6. The patient refused to eat. 
Small transfusions of Rh negative blood were given. 
At this point it was felt that the patient’s condition 
would not tolerate surgery. The patient then insisted 
upon continuing her treatment at home and was dis- 
charged May 26, 1945. 

We did not hear from the patient until November 
of 1945 when she notified us that her abdomen was 
becoming markedly distended and that she was hav- 
ing difficuitj' in breathing. She was also complaining 
of tarrv stools. Thirteen quarts of ascitic fluid were 
removed by another physician. Since this last com- 
munication, she had entered another hospital where she 
had been gii'cn large numbers of transfusions, amigen 
solution intravenously and plasma. Because of a right 
hvdrothorax which impaired her breathing, thoracen- 
tesis was performed twice. The patient s weight had 
fallen from 165 to 124 pounds and her icterus index 
was down to 12 units. At the time of writing this article, 
the platelet count is 121,000, hemoglobin 10,2 grams 
and the prothrombin time 52 per cent. The patient 
continues to bleed from the gums. 

Case 2. itlrs. C. IV., age SO, was first seen in the Out 
Patient Department on April 23, 1945, stating sli- 
had been in good health until one year previously. In 
the past vear she had lost considerable weight, 4o 
pounds, and was prone to fatigue easily. This had 
been accompanied by marked anorexia. Her nien.ses 
ceased seven months previously and at the time she 
was first seen she was experiencing many hot flashes. 
During the past two weeks the -patient had become 
conscious of the "whites" of her eyes becoming yellow. 
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She also felt that slie Jiad “gas on tiie stomach”, 
especially if she ate fried or greasy foods. .She denied 
post-prandial pain located in the epigastrium which 
might be relieved by food or alkali. She also com- 
plained of constipation of two weeks duration. 1 here 
was no history of .severe riglit upper quadrant pain, 
contamination of food such as by nits, mice or roaches, 
tnm.sfusions, injections of medication, consi.stent use 
of drugs, diarrhea, bleeding readil\- from minor lacera- 
tions, swelling of feet, vomiting of blood (dark or 
bright red),, passing of tarry stools or of alcoholism. 
The past history was noncontribiitory. 

The patient was a middle aged women, 5' -1)4" tall, 
weighing 165 pounds. The temperature and pulse were 
normal. She ajjpeared subacutcl.v ill. The skin was 
moderately icteric as were the sclerae. There was 
tenderness in the cpigastrimn on palpation, the left lobe 
of the liver was enlarged but not nodular, 'rhe spleen 
was not pmlpable. There were dilated, tortuous veins 
of both legs. 

Laboratory Studies : The hemoglobin was 781<? with 
a red blood count of d, 000.000 and a wliile blood count 
uf 9,200; color index was 0.98. The differential count 
showed 73‘^c ncutrojthiles, 25^f lymphoet ies aiul 2% 
eosinophiles. The Kline test was negative. The red 
blood cell fr.ngility test revealed hemolysis beginning 
at 0.42^ and complete at 0.285c. 'i'hc icterus inde.x 
was 16 units. Tlic urinalysis was normal. The galacto.se 
tolerance test gave no return of galactose in the urine 
and the hij)puric acid test gave a value of 3.3 grams. 
ThcEwakl test meal reve,alefl 4 degrees of free hydro- 
chloric acid, 2.4 degrees of combined acid and 6.4 de- 
grees of total acid. Tlie stool examined for occult blood 
was negative. Tlie basal metabolic rale was plus fl/o. 

X-ray examinations revealed an essentially normal 
chest, jtoorly functioning gall bladder, diverticulosis of 
the colon and a normal upper gastro-iiiteslinal tract. 
The diagno-scs made were as follows: Infectious 
hepatitis, nitesity, menopausal syndrome, diverticulosis 
of the colon, bilateral varicose veins and chronic consti- 
pation. 

Tlie patient was put on a regime consisting of a high 
carbohydrate, high protein, low fat and high vitamin 
diet and choline chloride drachms 2, after meals. 
Brewer’s yeast was given to fortify the diet. Gall 
bladder drainages were done weekly aud 1 cc liver 
was given intramuscularly at each office visit. The 
patient was seen at frequent intervals but showed very 
little improvement. On October 5, 1945 the icterus 
index was 60 units. Approximately one month later a 
definite palpable spleen was found and tlie diagnosis of 
Banti’s syndrome was considered. The jiaticnt w-as 
hospitalized on November 14, 1945 for further study. 

On admission the patient's temperature M-as 99.2. 
She appeared subaculely ill, was ver}- icteric and thcTe 
was marked icterus of the sclerae. Examination of the 
abdomen revealed a firm, smooth liver, palpable five 


fingerbrcadtlis below the costal margins and the spleen 
palpable three iiiigerbrcadtlis below the costal margins. 
The hemoglobin was /-l^i with a red blood count of 

3.710.000 and a white blood count of 6,150. The color 
index was 1.0. The differential count revealed 74% 
filanienled ncnlrophiles and A^/c non-rdamented, 18% 
Ivmpiiodytcs, 3% eo.siiiophiles and 1/4 basophilcs. The 
bleeding time svas 50 seconds and the coagulation lime 
3.5 minutes. Tlie urinahsis was negative for sugar 
and albumin, revealed bile 1 plus, bilirubin 4 plus, 
urobilin 3 plus and a trace of urobilinogen. There was 
65 %■ of the dye retained in the bromsulfalin test 
(patient icteric). The prothrombin time was 10 
seconds. 'I'hc icterus index was 67 units. The Van 
den Bergli test gave a positive, prompt, flirect reaction 
and the galctose tolerance te.st was negative. The 
serum albumin was 3.5 grams and the serum globulin 
2.1 grams, giving a total protein of 5.6 grams. The 
albumin-glolniliii ratio was 1.7 to 1. The liippuric acid 
lest revealed 3.1 gram.s excreted and the stool gave a 
4 jilus iirobiliiiugen reaction. 

'fwo weeks after admission the paticnt’.s hemoglobin 
was 61% (9.5 grams') with a red blood count of 

2.850.000 and a white blond count of 7,850. The color 
index was 1.07. The difi'crcntinl count revealed 66% 
filamcnted neutropliile.® and 7% non-filamenlcd, 19% 
lynqiliocytes, 6'4 eosiiiopliilc.s, 2% basophilcs. The 
urinalysis was essentially negative. 

'i'hc diagnoses made at that time were Banti's syn- 
drome, secondary anemia and obesity. On November 
29, 1945 a splenectomy was performed. The spleen was 
very large but the liver was not grossly cirrhotic. The 
posl-ojierative course was complicated by a left side 
pleural eirusioii and a wound infection. On December 
5, 1945 the while blood count was 22,150 indicating 
that the patient could respond to infection. Four days 
later 1400 cc of straw colored fiuid were removed 
from the left clic.st. 

file pathological report on the spleen removed at 
operation desci-ibed the organ as measuring 12.5 x S.5 
X 21 cm. and weighing 800 gms. The surface was 
roughened. On cut section, the Malpighian bodies were 
prominent. The microscopic diagnosis was splenomeg- 
aly, consistent with chronic passive congestion of the 
portal circulation which could be associated with 
cirrhosis of the liver or thrombosis of the portal vein. 

'I'lic icterus index on December 5th was 75 units 
and on December ISlh. 50 units. The patient was 
discharged from the hospital on December 21, 1945. 
1 lie patient was last examined on January 6, 1946, 
at w’hich time it was ob.served that she wa.s less icteric 
and reportedly felt stronger. There was a small pleural 
effusion on the left and the liver was palpable 
3 fingerbrcadtlis below the costal margins. It Avas also 
noted that the operative wound was still draining a 
small amount of piinilent material. 

Discussion : Two cases have been presented which wc 
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feel began as infectious hepatitis, developed a prolonged 
clinical course ivith very little improvement on a medical 
regime, and were eventuall}' characterized bv the classi- 
cal signs of Banti’s syndrome. 

The etiolo^' of Banti’s syndrome has never been 
established be 3 ’'ond doubt. The two main theories con- 
sidered at the present are a portal hypertension and 
a toxic factor. Factors tending to make for portal 
hypertension are Schistosoma mansoni infection, cirr- 
hosis of tlie liver, ptosis of the spleen and portal or 
splenic vein thrombosis. No toxic factor has as yet 
been isolated or found capable of reproducing this 
condition. Dietrich (9) has called attention to the fact 
that catarrhal icterus and epidemic hepatitis are prob- 
ably identical diseases of virus origin and they may 
lead to cirrhosis of the liver. 

A brief anah'sis readily shows the reasons for con- . 
sidering our cases as infectious hepatitis early in the 
clinical course. Acute infectious hepatitis without 
jaundice has become a recognized clinical entity. Owing 
to obvious diagnostic difficulties, this condition will 
often go unrecognized and tire treatment is inadequate; 
consequenth', the liver patholog}- progresses and jaun- 
dice supen’enes or the subicleric stage persists for manj' 
months without an}’ improvement. This condition has 
been as common as the acute hepatitis with icterus. 
The onset of acute infectious hepatitis without jaundice 
is characterized by an enlarged liver, anorexia, nausea 
and vomiting, vague gastro-intestinal symptoms with 
ill defined abdominal discomfort, gaseous eructation, 
easy fatigability and lassitude. Exercise tolerance 
tests have revealed some interesting factors in regard 
to this hepatitis. If die activity of the hepatitis is 
present, exercise will have a tendency to increase all 
of the manifestations of die condition as physical find- 
ings, symptoms and laboratory evidence. Exercise 
in the subicteric stage of acute infectious hepatitis may 
cause a definite relapse which will run a more severe 
and prolonged attack than did the initial attack. ( 10) We 
fee! that the preceding year’s illness of our patients be- 
fore entering the hospital may be interpreted as an 
acute infectious hepatitis without icterus, but which 
was kept from clearing by the patient's continued activi- 
ty and improper medical care. 

Icterus appeared in both of our cases before splenic 
enlargement could be detected either b}’ X-ray or 
physical means. This is die reverse of that seen in 
Banti’s syndrome. .Anemia was not present in the 
cases presented at the time that the icterus was first 
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detected; again this is the opposite of that seen in 
the usual clinical description of Band's syndrome. Case 
2 presented a greater degree of icterus after a Sy, 
month inten-al than does the ordinan,' case of Band’s 
sindrome. In addition, both of these cases were seen 
at the time when infectious hepatitis was a frequent 
occurrence. The histor}’ and laboratory examinations 
(also operative findings of Case 2) did not reveal any 
other causes of the icterus. 

CONCLUSIONS 

I. Two cases of infectious hepatitis leading to Banti’s 
syndrome have been presented, together with a review 
of the literature. 

II. Factors present in these cases which necessitated 
the diagnosis of infectious hepatitis when first seen, 
and after careful clinical observation were: 

A. There were present prolonged prodromal symp- 
toms of one l ear’s duration in each case, which 
were interpreted as infectious jaundice without 
icterus. 

B. Jaundice appeared before splenic enlargement 
(either by X-ray or physical signs) which is the 
reverse of the ordinarv- case. 

C. Jaundice in Case 2 was more pronounced than in 
the usual case of Banti’s syndrome. 

D. Patients with Banti’s syndrome usually present 
an anemia at the time of jaundice, but this did 
not occur in our cases. 

E. The cases reviewed presented themselves for 
treatment at the time that many cases of in- 
fectious hepatitis were being diagnosed. 

F. The histor}’ and laboraton- data (also operative 
report in Case 2) did not reveal any other cause 
for the clinical picture. 

III. .All cases of infectious hepatitis that clear up 
slowly should be followed very carefully; if the spleen 
becomes enlarged, or larger, splenectomy should be 
done, if not contraindicated. Early splenectomy, at the 
optimal time has been stated to prevent liver cirrhosis. 

IV. .All other causes of jaundice should be ruled out 
before making a diagnosis of infectious hepatitis with 
a prolonged clinical course. This is especially true ot 
carcinoma of the pancreas or biliarv tract. 

V. If infectious hepatitis is a related factor m the 
etiologv’ of this condition, then a virus or toxic etiolop- 
cal agent must be proposed as one of the many causative 
a«-ents in the production of Banti’s sr’ndrome. 
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Tfic Pathogenesis and Mechanism of Cirrhosis of the Liver 

By 

ABRAHAM O. WILENSKY, M. D. 

KE\\’ YORK, X. Y. 


T here is a good deal of looseness in the usage of 
the term cirrhosis. In this communication, the term 
cirrhosis, when otherwise not modified, is synonymous 
with the terms atrophic cirrhosis, portal cirrhosis, 
and/or Laennec’s cirrhosis, as ordinarily employed- It 
indicates a chronic progressive fibrosis of the support- 
ing intcrlohular stroma of the liver, i.e,, a chronic inter- 
stitial hepatitis. It is characterized, anatomicall.v, by 
the restriction of the essential lesion to an extralobular 
distribution and by its interlobular location in the con- 
nective tissue septa of the liver. It does not include any 
■ form of pyogenic, tuberculous, luetic, or otlicr similar 
Jorm of pathologj', which because of their known 
causal agents, arc so automatically dilTcrentiatcd in 
separate groups. The term alcoholic cirrhosis is men- 
tioned only to be condemned because it indicates a 
causal relationship which is not satisfactorily estab- 
li.shed. Hypertrophic cirrhosis of the liver (Hanot 
type) is an entirely different disease and is not dis- 
cussed here. 

Up to very recently, the viewpoints and assumptions, 
which have i)ecn held, or made as regards any and all 
phases of the problem of the pathogenetic origin and 
mechanism of chronic progressive fibrosis, or cirrhosis, 
have not been securely based. True knowledge of the 
normal structure and architecture of the liver and of 
the pathological changes which occur in hci)atic disease 
have been studied and were fairly accurately known for 
many years. Nevertheless, the conclusions based on the 
latter could most often only be conjectures, because the 
facts obtained were concerned with long standing 
disease, and tlierc was little or no observations of the 
early stages of tiie latter. Even tlie early laboratory 
work was done, therefore, at the wrong time, was al- 
most always insuftieient, and titien not done at all. 
H’hile the.'^c deficiencies have been remedied to a very 
large degree by the greatly increased facilities which 
have been provided and by the Increased and more 
productive research activity of the growing numbers of 
investigators, this has applied only to acute disease of 
the liver, so (hat the problem of chronic progressive 
fibro.'is or cirrhosis has not henefuted materiallv there- 
by. 

The factual knowledge involved upon which an 
uiulerstantUng of tlie essential nature of hepatic 
cirrhosis must be bascci, and tlicir projier integration, 
mu^t include a study of the structural components and 
the gtmeral arciiitecture of the liver, and a study of the 
\ariotl^ le>ions of the latter individual elements. Lesions 
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of the parenchymal structure are especially important 
because it is possible to study them at their inception, 
or at very early periods of tlieir development, and to 
follow the recovered cases for relatively long periods 
thereafter, in order to determine whether cirrhotic con- 
ditions follow either as a consequence, or for some other 
associated or unassociated reason. This has only been 
done in the last few years. 

The structural components of the liver include (1) 
the parenchymal cells; (2) the supporting framework 
including the reticiilo-endothelial system; (,H the vas- 
cular channels including the sinusoids; (4) the lym- 
phatic clianncls; and (5) the e-xcrctory duct system. 
The neurological mechanism is not included in this 
discussion because, to my knowledge, there is no ob- 
served or described disease of the latter. 

THE ARCHITECTURE OF THE LIVER 

From a clinical as well as an anatomical standpoint, 
the general architecture of the liver consists essentially 
of a frame-work in which the parenchymal cells are 
nested with great pliy.sical ingenuity so that a maximum 
of secreting surface is provided in a minimum of .space. 
The framework, in relation to the entire organ, is 
rehuively and actually at a minimum, is maintained 
in its normal distended position by the hepatic par- 
enchymal cells, which it contains, and is anchored bv 
the mass of tlie latter and by its attachment to the 
capsule of the liver. TJic framework is freely disten- 
sible, so that the mass of tlie organ under \arious 
physical conditions — livperemia, etc., — becomes larger, 
Contrariwi.se, wiien destructive parenchymal lesions oc- 
cur, shrinkage of the organ follows and is easilv per- 
ceived clinically. The framework makes tip tlte normal 
stroma of the liver. It consists of me.soblastic connective 
tissue which is only apparent as the stroma in the inter- 
lobular septa and in Cdisson’s capsule wliere it surrounds 
and supports the triad of hepatic artery, hepatic vein and 
bile duct radicals. 

Penetrating into the lobules, there is a derivative 
of the interlobular stroma, the reticulo-eudothelial 
systemic network, which is of equal importance 
physiologically to any structural supportive function 
which it may have been anaiomioxlly. The reticulo- 
endotliclial system forms the walls of the sinusoids 
and Its fibrils extend between the individual cells of the 
liver cords; it contains also the large Knpfer cells. 

In the form of pathology in which destruction of the 
Itver parenchymal cells is complete, this connective 
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tissue Rncl reticulo-endotlieliRl finniework remains and 
can be visualized in microscopic anatomical studies. 

THE BLOOD SUPPLY OF THE LIVER 

The blood suppl}- of tlie organ is derived from two 
sources, which apparent are independent of each other 
both structurally and functionally : 

1. The portal vein gathers the blood from the entire 
digestive and absorbing part of the intestine, and in 
its final anatomical analysis passes the collected blood 
through the parenchymal system of the liver to empty 
into the hepatic vein and inferior vene cava. 

The portal vein also picks up the entire return blood 
supply of the spleen and pancreas. 

2. The hepatic artery has no relation to the portal 
venous efferent network and comes directly from the 
coeliac axis without relation to the gastro-intestinal 
tract or its vascular supph’. 

The important functional fact to remember is that 
interruption of the arterial current in the hepatic artery, 
both experimentally and in operative accidental division, 
regularl}' produces necrosis of the liver, — tlie entire 
liver if the main trunk is involved or tlie appropriate 
lobe if the major right and left hepatic branches are 
involved. Interntption of the portal stream does not 
have this effect. In the exceptional case, in wltich 
hepatic necrosis follows the latter conditions, it must 
be assumed tliat there has been simultaneous internip- 
tion, either partial of complete of the hepatic artery 
blood stream. 

The venous return of the hepatic artery, while in- 
dependent of the portal network, nevertheless also 
empties finally into the hepatic veins outside of the 
confines of the liver lobule. 

PARENCHYMATOUS CELLULAR DISEASE 

Disease of the parenchymal cells of the liver is either 
an acute destruction and necrosis of the cells, or a 
chronic, long continued degenerative process leading to 
changes in the intimate structure of the cell. 

.A.CUTE PARENCHYM.-VTOUS DISEASE 

Acute parenchymatous disease of the liver, or, as it is 
commonh' called, acute hepatitis, occurs under a variety 
of conditions, usually differentiated because of geo- 
graphical distribution, because of assumed various 
causation, as well as because of intensirt of manifesta- 
tions. The term includes, (1) acute hepatitis ; (2) epi- 
demic hepatitis ; (3) catarrhal jaundice; (4) epidemic 
jaundice; (5) yellow atrophy; (6) infective or in- 
fectious hepatitis, including the English (11). German 
(27), Scandinavian (26), Middle Eastern (17), 
Egvptian (15), (24), etc., types, and (7) the American 
type (22), (2), including homologous serum jaundice 
(23). In all of these, the essential pathological process 
is similar. 

Acute parenchymatous disease occurs in all degrees 


of seventy from very mild, subclinical, latent, frequent- 
ly unrecognized disease, to the most virulent, hyper- 
acute necrosis of the liver cells of a wide area of, or 
the complete liver. In the latter, it occurs in epidemic 
form as well as sporadically; and, in military environ- 
ments, it has been and is now a frequent and common 
disabling factor. Acute and hyperacute forms of yel- 
low atrophy of the liver and the epidemic forms of 
acute hepatitis occurring in the army are the outstand- 
ing examples of this form of disease. 

In acute parenchymatous disease, the lesion is 
limited entirely to the parenchymal cells (Lucke (20), 
Turner, Snavely, Grossman, Buchanan and Fo.ster 
(30), Cockarme (6), Dietrich (7), Klemperer, Kilian 
and Heyd (16), Gaskell (12). Barker, Capps and Allen 
(1 ), etc., etc.). The other structures are not invoh'ed; 
tlie connective tissue stroma, including the reticulo- 
endothelial .si'stem, and the contained vascular, duct, 
and neurological channels are lesion tree. There is, 
however, in these acute cases, much e\idencc of lym- 
phatic involvement and transmission in the presence 
of swollen glands in the appropriate lymph node chains. 

When recovery takes place, the parenchymal cells 
regenerate from the few cells which had not been 
previously destroyed and/or from the bile canaliculi 
and fill up their former position in the uninjured 
framework. In about half of the recovered cases, the 
return to nonnal is complete, anatomically, functionally 
and symptomatically. In the remainder, there are con- 
tinued evidences of parenchymal disease, — a rather 
indistinct, vague and frequently unrecognizable symp- 
tomatolog)’, demonstrable changes in liver function, 
variable bouts of jaundice — either continuously, or with 
remissions, recrudescences and/ or e.xacerbations. Since 
the time when clinical and laboratory observations 
have been reliable, there is not sufficient eridence to 
say conclusively tliat connective tissue changes have 
or will eventually follow as a consequence of the epi- 
demic form of disease. However, there are a few 
reports of such eventualities from the sporadic forms 
of the disease in civil practise, which indicate that this 
could and has happened (Polack (25). Caravati (5), 
Findlay, .Martin and Mitchell (9), Wilensky (32), 
etc.). According to Lucke (20), this sequence has also 
been rarelv observed after the epidemic form of the 
acute disease ; but he considers this sequence onh a 
coincidence and without causal relation. 

CHRONIC PARENCHYiMATOUS DISEASE 
Chronic forms of liver parenchymal disease are 
fattv, albuminous, hyaline, and/or other degeneiations 
within the cell structure. The)' result from long con- 
tinued irritations and injuries of the cell which are 
commonly of a chemical and/or bacterial origin. The 
agents which are thought to cause such injuries in- 
clude deficiencies in diet, especially of vitamin B , 
poisonous drugs (ether, chloroform, carbon tetra- 
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chloride, etc.) ; diemicals (phosphorous, manganese, 
copper, silica, coal tar, etc.), condiments and spices; 
various food poisons, and various products of metab- 
olism. Alcohol especially has been incriminated. 

. Clinically, each hepatic parenchymal injury is found 
in certain physiological states, the most important of 
u'hich is pregnancy, and in certain diseased conditions, 
the most important of which is thyroto.xicosis. Bac- 
terial infection also is a most powerful parenchymal 
destructive agent and a frequent offender. And always 
it seems that some degree of inanition is present. All 
of these function bj' interfering with the nutrition of 
the liver cell, and in this interference it seems that 
anoxia is a most important factor. 

Of all of these assumed causes, the only ones which 
can he more or less definitely incriminated, at least from 
a laboratory standpoint, are the chemicals, especially, 
the heavy metals and carbon tetrachloride. The latter 
has frequently been used for experimental production 
of hepatic disease. Alcohol has for many years been 
accepted, because of popular belief, as the most im- 
portant causal agent and this belief has been increas- 
ingly accepted in medical circles also. However, this 
assumption has lately been questioned. It now appears 
either that alcohol functions as an important auxiliary 
to some other causal agent, or that the harm is due 
to diemicals incident to the manufacture of alcoholic 
beverages or to their storage in charred barrels. It 
also seems that other agents or conditions may, in 
addition to the alcohol, be cooperatively essential for the 
process to develop and among these infections and, 
certainly, various marked grades of inanition seem im- 
portant. 

It seems that bacteriologic infection may be an 
att.xiliary to any of the other agents which can produce 
injury to the liver. Either the previous injury lessens 
the resisting power of the liver and so facilitates in- 
fection, or infection inhibits certain protective powers 
of the liver so that injurious substances are not destroyed 
or sufficiently neutralized before hepatic injury can be 
produced, or, if the latter is already present, infection 
facilitates its further progression. 

Allergic sensitization plays an important role in the 
repetitive character of the process. 

The differences in duration, in the manner of tlie 
development of this clinical and pathological complex, 
'and the patency or latency of the clinical manifestations 
seem to have important relations to the size of the dose 
of tlic causative agent, to the number and frequency 
of its repetitions, to the time limit in which it is de- 
livered. and to various forms of preceding sensitization 
of the body to diverse toxic bodies. 

It is ver\' difficult to establish the recognizable point 
at which any of these anatomical changes — i. e., cellular 
degenerations— -reaches the plane of clinical obsercM- 
tion. The problem of cellular change, which varies from 
purely functional abnormality to various grades of 


cellular degeneration and destruction, must be con- 
sidered as distinct from actual inflammatory change. 
And in the field of cellular functional or morpho- 
logical change, one must note the lack of evidence 
of any byperfunctional or h)'pertrophic change, or the 
evidence, difficult to demonstrate during life, of diminu- 
tion in function and destructive change in cellular 
morphology, and one must note the enormous capacity 
of the liver for compensatory effort and regeneration. 

Practically speaking, in most cases hepatic function 
is demonstrably maintained by compensatory effort ; bile 
is still present in the stool ; there is no impairment in 
glycogenesis ; there is no evidence of failure to deami- 
dize the amino-acids; urea formation is unhampered, 
and a progressive increase of nitrogenous products in 
the blood is not obseiwed. In the latent cases, there is 
never present the clinical picture of a well-established 
disease, marked by abdominal distension, vomiting, rise 
in temperature, oliguresis, appearance of albumin, casts 
and red cells in tlie urine, increase of residual nitrogen 
in the blood, bleeding into the mucous surfaces, blood 
in the vomitus and the stool, and ascites or enlargement 
of the spleen. And there is never the opportunity for 
any detailed or sufficient study. 

CHRONIC INTERSTITIAL HEPATITIS- 
CIRRHOSIS 

There is never any distinguishable acute onset in 
hepatic cirrhosis. During the clinically observable 
course of the disease, episodes occur which might be 
termed acute; and, when, under such conditions, and 
in a previously unobserved case, it is thought that the 
illness is being ushered in by an inceptive acute phase, 
the latter should be interpreted as an intercurrent acute 
manifestation and/or e.xacerbation during the course 
of a chronic disease. 

As ordinarily seen, chronic interstitial hepatitis, i. e., 
cirrho.sis, is a chronic disease, — a chronic progressive 
hypertrophic fibrosis of the interlobular septal stroma 
of the liver. It it always associated with a variable 
form of chronic cellular degeneration of the liver 
parenchyma and with a state of general inanition. All 
of the causes which had been previously summarized in 
this communication as causal agents for the production 
of chronic parenchymatous cellular disease have, {/’so 
facto, been assumed to be the provocative agents for 
the cirrhotic condition, on the theory that the cirrhosis 
results from the cellular degeneration, but this seems 
to be erroneous. There is experimental proof that 
more than one agent or condition may, and usually 
does cooperate in finally bringing about the cirrhosis : 
but this is, for the most part, a laboratory finding. And 
if we exclude the alcoholic cases, or those of out-and- 
out toxin and/or poison (e.g., heavj- metals) produced 
cellular degeneration, and/or atrophic destruction with 
a possible associated and/or consequent interstitial ‘ 
fibrosis, there is little or any recognizable counterpart 
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of the mechafjism of these lafwratory phenotnena in 
clinical medicine. 

The anatomical changes which have been observed, 
arc convenicntlj separated mlo stages; (1) tlie state of 
progressive interlobular connective tissue hypertrophy 
and fibrosis ; and (2) the final stage of contraction of 
this scar tissue with resultant mechanical effects on the 
liver lobule and on the triads in the interlobular septa. 

At whatever stage these cases come to anatomical 
examination, one finds either cellular degenerative 
change alone or, in addition, more or less atrophic 
cellular destruction beginning at the periphery of the 
lobule and progressing towards its center. 

If one is perfectly candid, it is difficult to decide 
whether the cellular degeneration, or the interstitial 
fibrosis antedates the other. It is easy to say that the 
latter results as a consequence of the cellular degenera- 
tkm. But it is just as easy to assume that tlie cellular 
degener.ation is a consequence of the advanced inanition, 
which is always present, or that it is caused hy the 
constructive action of the contracting scar tissue in 
the fibrotic interlobular stroma. Certainly, if the former 
were true, there should be present much more advanced 
cellular change as well as intralobular connective tissue 
change, hut these changes are not present. 

While there are undoubtedly variable symptomatolo; 
gies during the first stages, it is true that the bulk of 
the observable subjective symptoms and demonstrable 
objective findings and manifestations occur in the last 
stage — the state of contraction of the fibrosis. This 
produces (1) pressure atrophic changes in the paren- 
chymal cells of the lobules with consequent intensifica- 
tion of any functional changes which had previously 
existed ; and (2) constrictive changes upon the vascular, 
duct and other channels contained in the interlobular 
stroma, including ascites and jaundice. Both of the 
latter are late phenomena in this disease. Modern 
knowledge has even changed these viewpoints, so that 
it is now believed that they are perhaps equally, if not en- 
tirely due to diminished cellular function, which leads 
to advanced stages of hj'poproteincmia as a result of the 
inanition. 

There is tittle evidence o f any inflammator j' reaction in 
such livers. iSlevertheless, in the earliest stages observed 
the liver is enlarged, indicating some inflammatory proc- 
ess, There arc no lymphatic enlargements in the ap- 
jiropriate lymph node chain either of an acute or of a 
chronic nature. This is to be expected. Any such reaction 
would be present during the inception of the disease, at the 
time when cases of cirrhosis never come under clinical, 
laboratory, or post mortem observation, .^^ny possible 
acute episode during the clinically observed course of 
the illness, similarly yields no competent data. Further- 
more, at the time cases of cirrhosis come to post mortem 
examination, any evidence of a previous acute, ^ or 
subacute hepatic lymphangitis is lost in the interstitial 
fibrotic hypertrophy. 
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Splenic enlargement occurs late in the course of 
the disease and is commonly of minimum extent. All 
the evidence makes it safe to assume, that it is a 
secondary manifestation of the liver cirrhosis, that the 
mechanism of its enlargement does not include the 
pathogenetic mechanism of the liver cirrhosis, and that 
it undoubtedly is a mechanical effect due to obstructive 
interference in the portal vascular flow. 

Tiiere are no recognizable changes in the reticulo- 
endothelial system especially of thepart which lies with- 
in the confines of the liver lobule; nor is there any 
recognizable change in that part of the system whidi 
lies without the liver, especially in the spleen. Ap- 
parently in hepatic cirrhosis this system takes no part. 


DISCUSSION 


In summarizing the preceding factual summary, the 
following facts emerge ; — 


A. The outstanding events in acute parenchymal cel- 
lular necrosis are: (I) a very acute definitive onset; 
(2) immediate cellular necrosis beginning in the center 
of tlie lobule and proceeding outwards; (3) abundant 
evidences of inflammatory reaction and lymphatic in- 
volvement; (4) no involvement of the connective tissue 
stroma and of the reticulo-endothelial system; (5) full 
symptomatic and anatomical recovery in about one-half 
of the cases ; (6) in the remainder continuing evidence 
of hepatic parcncbjanal disease ; and, (7) in a very few, 
eventually some form of cirrhotic change. 

B. The outstanding events in chronic parenchymal 
cellular disease are: (1) a clinically unrecognizable 
onset ; (2) a state of general inanition of moderate to 
severe grade; and (3) wide spread cellular degenera- 
tion. There is a relatively normal lobular architecture. 
No further data are known concerning the early stages 
of this lesion, and we are unable to tell whether anj 


lymphatic involvement is present. 

C. In cirrhosis— chronic interstitial hepatitis— all of 
the knoum factors in group B are present plus (i) a 
chronic progressive fibrosis of the interlobular stroma; 
(2) atrophic destruction of tlie parenchymal cells be- 
ginning at the periphetw- of the lobule and progressing 
towards its center; (3) an otherwise relatively normal 
lobular architecture; (7) a non-involvement of he 
intralobular framework and the reticulo-endothelial 
svstem; and (S) no demonstrable evidence of anj 
acute inflammatory reaction or lymphatic mvolvemen . 


integrating these groups of facts, it seems i - 
mt to examine the status of the lymphatic apiaratus 
e liver. The following resume is taken from Tobias 

,e deep lymphatics of the liver form a network in 
interlobular connective tissue which u 

Dbule. The perilobular network is prolonged into 
on’s capsule, around the ramifications of the porta 
heoatic artery' and tlie biliary ducts. There 
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also a lymphatic network on the hepatic veins which 
anastomoses with the lymphatics which surround the 
branches of the portal vein (Lee) (19). 

The older belief of Teichmann (28), MacGillavry 
(21), Ki.sselew (18), von Wittich (31), Flcischl (10), 
Budge (4),-Disse (8), Brissaud (3), etc., that the 
lymphatic paths of the liver originate in the hepatic 
lobules has definitely been disproved. The more recent 
re.searches of Herring and Simpson (14), Lee (19), and 
of Gabrielle (13), however, have conclusively proved 
that true lymphatics, i.e., vessels possessing an en- 
dothelial wall, do not extend beyond tlie interlobular 
spaces or crevices. 

In other words, there is no lymphatic apparatus, as 
such, within the liver lobule. The only recognizable 
lymphatic plexus is in the interlobular stroma. 

In the acute cases, there is abundant proof of the 
existence of an acute lymphangitis in the acute in- 
flammatory reaction and in the presence of the acute 
lymphadenitis in the appropriate groups of glands. Un- 
doubtedly the lymphatic vessels in the liver are equally 
involved. It seems safe to assume that the continuation 
of this process, or, at least, its incomplete retrogression 
to the normal, provides pathological-anatomical basis 
. for the continuance of the symptomatology in so many 
of the cases which recover from the primary illness, and 
whicli have come to be known as cases of chronic 
parenchymatous hepatitis or latent hepatic disease. 

In cirrhosis, there is no such demonstrable evidence 
of previous acute lymphatic involvement. Neverthe- 
le.ss, the bulk of the lesion lies exactly in the location of, 
and parallels the lymphatic channels in the interlobular 
stroma. There is definitely no connective tissue, or 
other fibrotic change within the lobule, in which there 
are no lymphatic vessels, and in which stroma has been 
replaced by the elements of the reliculo-endothelial 
system and the sinusoids. The latter plays no part in 
cirrhosis. 

Those very few cases of cirrhosis, which have been 
reported to have followed a very few of the acute 
cases of hepatitis, are found not only to have the same 
location in the interlobular stroma, but to also parallel 
the same lymphatic channels. In addition, there is 
the evidence of lymphatic involvement in the early 
stage of the illness, and the possibility of its incomplete 
retrogression. 

By the essential nature of the lesion, by its position 
only in the interlobular septa, by the preceding presence 
of a definite lymphatic involvement at a prior obsen-able 
stage in some of the cases, and by its intimate ana- 
tomical relation to the only situation where lymphatic 
channels are present, one must accept the lymphatic 
apparatus as the one common denominator of the con- 
ditions summarized in this communication leading to 
cirrhosis or chronic interstitial hepatitis. 

It seems difficult to avoid the conclusion, that chronic 
interstitial hepatitis, or cirrhosis as here defined, is the 


result .of a chronic lymphatic process in the lymphatic 
channels which lie in the interlobular stroma a cliionic 
lymphangitis. There seems to be a close relationship 
between this essential process and those other ageiicies 
summarized herein — before as having been previously 
commonly accepted as the cause of cirrhosis. Some- 
times they are consequences of the original cause of 
the cirrhotic process, and then they' enhance its effects. 
Commonly they are associated agents. In any event 
all of them are collaterally mutually adjuvant and 
supplementary' forces ; and, when once this sequence 
of events begins, all of these factors aid and abet one 
another to the full development of the cirrhotic lesion 
or chronic interstitial hepatitis. 

We cannot be certain, but it seems that the cellular 
degenerative changes are relatively less commonly the 
continuation of an unresolved acute parenchymal 
disease. There is much more reason to believe that in 
cirrhosis, the cellular changes ai'e most commonly 
secondary and associated effects of the primary cause 
and of the variety of associated agents which take part, 
and/or of the final lesion. Mechanistically, the cell 
changes are due to interference with the nutrition of 
the cell, to the toxic effect of any of the associated 
agents in this complex process, or to the mechanical 
effects of the progressive strangulation produced by 
the slowly contracting perilobular fibrotic tissue in the 
interlobular stroma. Of this important parenchymal 
degenerative change, the general inanition, which is 
always present, is both a cause and a direct result as 
well as an infallible indication. As so frequently seen 
elsewhere, a vicious circle is present. 

One must also associate this parenchymal cellular 
change with the demonstrable hypoproteinemia which 
accompanies the general inanition. We are beginning 
to think that the effusion of fluid in the general ab- 
dominal cavity is a general nutritional oedema to the 
exclusion of, or in addition to any mechanical effects 
of any portal area obstruction. 

SUMMARY 

In the liver, the development of the chronic inter- 
stitial fibrosis which is characteristic of cirrhosis, oc- 
curs along, and is limited to the interlobular septa) 
in which location only, demonstrable lymphatic chan- 
nels lie. The fibrotic lesion parallels tliese lymphatic 
channels accurately. The presence of acute inflamma- 
tory changes and lymphatic involvement in acute lesions 
which rarely' demonstrably precede, or are more often 
associated w'ith cirrhosis, and tlie fact that the fibrosis 
is not present elsewhere in the liver than where lym- 
phatic channels are present, seems to make it correct 
to assume that a chronic lymphangitis is the essential 
underlying cause of the cirrhosis. Elements of the 
reticulo-endothelial system are not involved either in 
the liver or in the spleen. All of the previously assumed 
causes for the development of tliis lesion are sometimes 
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consequences of the original causal agent, or freiiuently 
onl}’ associated agents which mutually aid and abet 
one another and enhance the total effect to the full 
development of cirrhosis. The degenerative parenchy- 
mal cellular changes are the continuation of some 
preceding acute parenchymal disease or of sonic in- 
tercurrent associated similar acute episode; or they are 


secondary effects of the diverse associated causology 
ami of the pathogenetic mechanism. The general inani- 
tion causes and/or results bilaterally from interference 
with cellular function. The peritoneal effusions are 
evidences of a general nutritional oedema and result 
from the hypoprotcinemia and general protein de- 
ficiency which accompanies the general inanition. 
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Toxic Sulfonamide Colitis 

By 
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DUNVKK, coi.okado 


T hk co.mmon toxic effects of sulfonnmicle therapy 
arc As-ell known and are supported by a generous 
literature. Other toxic effects are of lesser frequency 
and information concerning them is scant. 

Among the common toxic effects are nausea and 
vomiting, jaundice and hepatitis, cyanosis, headache, 
dizr.iness, delirium, psychosis, drug fever, acidosis, 
dermatitis, anemia. IcvKopenia. leucocytosis agranulocy- 
tosis, renal irritation, oliguria, hematuria, joint ]>ains 
and arthritis, conjunctivitis and scleritis. 

In the field of toxic digestive reactions, nausea and 
vomiting, jaundice and hepatitis have received consid- 
erable attention, while occasional reference is malle to 
stomatitis and diarrhea which are considered to he 
rare complications. 

. Nausea and vomiting have received the greatest 
amount of studj-. These to.xic manifestations are con- 
sidered to be both local and central in their origin by 
Marshall and Long’. The central origin has been 
demonstrated by inducing vomiting by the intravenous’ 
administration of sulfapyridine. 'I'he local origin is 
suggested by the observation of Haviiand and Blakc^ 
who demonstrated that the vomitus contained a greater 
concentration of sulfapyridine than the blood. Like- 
wise, EimscR and his associates have shown that fol- 
lowing the intravenous administration of sulfanilamide, 
sodium sulfapyridine and sodium succinyl-sul fatliiazolc 
that these sulfonamides reached a much greater coii- 
ccutration in the gastric juice than in (he hluod, while 
with other drugs the concentration in the gastric juice 
did not reach the level of the blood, 'riiey consider 
significant the greater tendency of sulfanilamide and 
sulfapyridine to cause nausea and vomiting. Carryer 
and Ivy*, Cooke, Davenport and Goodman^ ha\e also 
demonstrated that sulfonamides are excreted into the 
gastric juice. Einsel observes that sulfajiyridinc 
causes much greater Jiansea and r'omiting than sulfa- 
diazine when the same dose is administered. 

. Schiff® observes that the peak concentration of the 
sulfonamides in the gastric juice is usually reached 
within 15 to 45 minutes after completion of the in- 
jection. 

Regarding the jaundice and hepatitis which occur 
as toxic sulfonamide manifestations in the digestive 
tract, Garvin’ has reported four cases of toxic hepa- 
titis which occurred during the course of sulfanilamide 
therapy. Three of the patients showed an associated 
exfoliative dermatitis with one fatality. 

^ Bcp'artment of Medicine, University of Color.ndo. 

■"•‘Formerly ^^.^jor Medical Corps, Fitysimons General Hospital, 
Uenver, Colorado. 

Submitted June 21, 1946. 


Watson and Spink® have studied a large series of 
jialicnts at the University of i\rinncsota and have come 
to the conchisinn that the majority of patients receiv- 
ing the usual therapeutic doses of sulfanilamide pre- 
scriiiecl for severe infections show clinical or labora- 
tory evidences of hepatic dysfunction. As a result of 
this liver damage, jaundice and hepatitis occur. At 
limes the liver damage may he so severe that it results 
in lethal outcome. 1'hey have also observed that often 
there occurs a marked elevation in the nrobiligen con-, 
tent of the urine after sulfanilamide therapy which 
they regard as evidence of liver damage. Spink® is 
of the opinion that it is jiossible that the incidence of 
cirrhosis of tlic liver may increase in the years to come 
because of the wiilcsprcad use of sulfonamides. 

Cline'o and GeVtler” each report a case of acute 
yellow atrophy of the liver following the administra- 
tion of sulfanilamide and jirontosil resjiectively. 

In tile field of sulfonamide therapy of the digestive 
tract, a sulfonamide is desired which has a low ab- 
sorbability from the gut in order to minimize the toxic 
effects of the absorbed drug. However, it must lie 
liorne in mind that this desired action is in direct 
contradistinction to that desired in the treatment of 
infectious processes wliere a liigli degree of alisorlia- 
biiity is desired and which is necessary for the sulfon- 
amide to reach the pathogenic organism which have 
invadc<i the tissues. ' 

To meet tlie specific requirements of digestive tract 
tlieraiiy. suifagnaniciine was developed about 1940. It 
was supposed to have a low ahsorliability from the gut 
and hence exert a minimal toxic effect on remote ti.s- 
sucs. However, it soon became aiiparenl that this drug 
was likewise absorbed from the bowel in appreciable 
amounts. In 1944, Bunting and Levan'® descrilied 
their ^xperience with snlfagnanidine in treating 191 
ambulatory carriers of bacillary- dysentery wlio were 
otherwise in apparently good heaftli. Tliey encountered 
a number of toxic reactions as fever, dermatitis, hema- 
turia, crystallinuria. These were of sufficient severitj- 
to necessitate discontinuing the drug in twenty patieiits. 
They concluded that sulfaguanidine therajiy is not 
without its dangers. 

In 1942 Poth'3 and his associates introduced siic- 
cmylsiilfathiazole, commonly, called sulfasuxidine, 
which they claimed is so poorly absorbed from the gut 
that only about five percent is excreted by the kidneys. 
Its action, therefore, approximates a local onsgin the 
j,nt. Suifasu.xidine has gained rapid favor in gas- 
trointestinal therapy, and today is probably the sulfon- 
amidq of ciioice in the treatment of gastrointestinal in- 


374 


A mi: RICAN JoUKNAI, OP DiGESTIVi; DlSKASKS 


\'o;.UMr. 1) 
Nuhbk; 12 


fcclions because of its low absorliability. Yet even 
this jirejianition is not witlioiit its toxic manifestations. 
Pollanl'"’ records his study of thirty-six patients of 
chronic ulcerative colitis treated by siilfastixidine in 
the University Hospital at the University of .MichiKan. 
He observed one instance of increased number of 
stools, one of lym])hocytosis and afjranulocytosis, two 
developed erythema nodosum and one dcvelojicd driifj 
fever. 

While sulfasu.xidine is gainin" favor in the treat- 
ment of gastrointestinal infections because of its low 
absorbability from the gut, this same low absorba- 
bility renders it ineffective for infections outside of 
the gut where a high degree of absorbability is neces- 
sary. Since most indications for sulfonamide therapy 
occur in infectious processes outside of the gut and in 
these cases a high degree of absorbability is desired, 
it is probable that to.xic reactions will continue to lie 
met in sulfonamide therapy. ■ 

In spite of the known facts that digestive compli- 
cations are fairly common in sulfonamide therapy, in- 
cluding nausea, vomiting, hepatitis and jaundice, ami 
that the absorbed sulfonamides are e.xcretcd into the 
digestive juices, little has been written on the to.xic 
effects on the bowel. Yet, there is no apparent rea- 
son why this part of the gut should lie e.xcmpt from 
the toxic effects of sulfonamide therapy. 

It has been demonstrated numerous times that fol- 
lowing the absorjition of the sulfonamides into the 
blood stream, they are carried to the liver where they 
are partially conjugated into acetylated forms which 
are highly toxic. After again being thrown into the 
blood stream they are uniformly distributed through- 
out the body, also thej' arc present in transudates and 
e.xudates. In dogs it has been demonstrated according 
to Long and Bliss'® that the sulfonamide.s are e.xcreted 
into the saliva and pancreatic juice in addition to the 
gastric juice. Finally the sulfonamides are excreted 
in their free and acetylated forms in the urine in 
much the same manner as urea e.xcrction, according 
to Smith'®. 

We have encountered three cases of toxic hemor- 
rhagic colitis under varj-ing circumstances which oc- 
curred during the course of sulfonamide therapy. The 
clinical symjitoms and appearance of the colon were 
singularly alike in all'three cases. We have been un- 
able to find recorded instances of this type of to.xic 
conipliaitioh of sulfonamide therapy. 

CASE REPORTS. 

Case 1. Eddie K-, a 27-ycar-old war worker, complained of a se- 
vere hemorrhagic diarrhea two weeks in duration. He was having 
15 to 20 stools a day associated with severe abdominal cramps. The 
stools were dark and liquid in character and contained varying 
amounts of blood. He stated that he was nauseated and vomited. 
He had lost five pounds, he was tired, and felt weak and groggy. 
He had been taking six tablets of sulfathiazole a day for three 
weeks. He h*d been started on the sulfathiazole therapy by his 
physician for an upper respiratory infection. The physician had 
entered the military service and Eddie had just kept on taking the 


six tablets of 7,7 grains of lulfailiiarole daily, because be thought 
that it was tltd thing to do, 

I'-xaminaiion showed an adult sehitc male quite cyanotic, 27 years 
old, 5 feet 4 incises in height, weighing 157 poundi; his pulse s^as 
125, Isis temperature was 97, his respiration was 18, his blood pres- 
sure was I00/5-(. His body habitus was of the strong muscular 
type, the conjunctiva sverc muddy in appearance. The eyes reacted 
sluggishly to light and accommodation. The throat was congested. 
The heart borders sverc normal, the tones were rapid, but clear, there 
sverc no murmurs. The lungs had good resonance, there were no 
rales and no rubs. The liver was palpable about a finger’s breadth 
below the costal margin. There was' diffuse tenderness over the en- 
tire abdomen and the descending colon svat spastic, palpable and 
lender. 

Tbe urine wjt reJdi^b brown in color with a specific gravity of 
1032, icrongly acid in reaction with a pH of 4.4, a trace of albumen 
was presentf but no lugar. The lediment contained 5 omc 
and some sulfathiazole crystals. 

The b|yr>d contained 13 grams hemoglobin, 6,400 U'.B.C.s; 3,800,000 
K.B.C.s; I’olyi 55%; 42% Lymphs and 3% Transitionals. A single 
blood test for suifathiazole was 8 mg. percent. 

A sigmoidmcopic examination showed a granular swollen hemor- 
rhagic ‘mucosa lo the full length of the 25 cm. scope. 

The x-ray examination showed a highly irritable gastrointestinal 
tract. At six hours tlic mca! was seen scattered throughout the 
colon jvhich was markedly spastic and irritable. At twenty-four 
hours most of the meal had been evacuated, and the colon was highly 
spastic and irritable throughout its entire length. A barium enema 
was given which caused some discomfort. The colon filled well but 
w*as highly irritable and hypertonic throughout its entire length. 

Liver function tests were not made. 

Hospitalization was advised, but Eddie thought that he could carry 
on at home; so he was instructed to discontinue the drug at once, 
to remain in bed for the time being, to eat a bland diet and take 
aluminum hydro.xide gel, a teaspoonful five times a day, 

Eddie returned a week later to state that he felt fine, his diarrhea 
had stopped, his stools were normal, his color was good, and he had 
a normal healthy appearance. 

Case 2. J. NL, a 40-year-old male, was admitted to the hospital 
because of an evident lobar pneumonia of the right lower lobe. He 
had had a history of arrested pulmonary tuberculosis. Examination 
of the sputum showed the presence of pneumococcus type JI and 
streptococcus vjridans. He was given a total of twenty-two grams 
of sulfapyridine on the first two days of hospitalization, none on 
the third, and five more grams on the fourth day, making a total 
of twcnty-scs'cn grams of the drug. Blood concentrations of sulfa- 
pyridinc were taken daily and reported as 8.4, 8.5, 4.3, 3.8, and 1.5 
mg. The temperature on admission was 104. It dropped gradually 
by lysis reaching normal on the fifth day. On this day the patient 
developed a bloody diarrhea associated with severe abdominal cramps. 
His temperature rose to 102. TTie stools were liquid, frequent, pain- 
ful and contained some blood. Mucus was not observed. • A s»g' 
moidoscopic examination showed a congested, swollen hemorrhagic 
mucosa to the full extent of the 25 cm. scope. Administration of 
the sulfonamide was discontinued and the patient showed rapid im- 
provement. Within tw'o day*, his temperature again returned to nor- 
mal and the diarrhea stopped w*jtb a complete cessation of the ab- 
dominal symptoms. 

Ose 3. A. M., a 2l-ycar-oId male, was admitted to the hospital 
with an evident lobar pneumonia of the right lower lobe. Exam- 
ination of the sputum showed the presence of pneumococcus type lH. 
He was given a total of twcnty-tw'o grams of sulfapyridine in the 
first three days. The blood concentrations of the sulfapyridine for 
the three days was reported as 6.5, 10.5, and 3.8 mg. The tempers* 
tore dropped by lysis reaching normal on the third day. On the 
fourth day the temperature rose to 301, and at the same time he 
developed 5C\'crc abdominal cramps and a bloody diarrhea. The stools 
were of frequent occurrence, liquid, and contained some blood. Stg- 
moidoscopic examination showed a swollen congested hemorrhagic 
mucosa to the full extent of the sigmoidoscopic. The patient a so 
manifested nausea and vomiting. The sulfapyridine had been dis- 
continued on the day of the onset of the bloody diarrhea, so no 
further procedure w’as necessary in his case. The diarrhea an 
cramps subsided completely within the next two days. 


Jour. D. D. 
Dccembur, 1946- 
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■ SUMMARY 

'^HREE cases of toxic sulfonamide colitis are reported 
following the oral administration of sulfathiazole 
in one instance and sulfapyridine in two instances. 

Although seen under different circumstances, the 
three patients presented singularly similar clinical pic- 
tures of the digestive tract complication. In all of 
them the colon was swollen and hemorrhagic to the 


full length of the 25 cm. scope. The patients all had 
a severe diarrhea with frequent hemorrhagic stools 
associated with severe abdominal cramps. 

With the withdrawal of the sulfonamides, the symp- 
toms subsided, and the colon returned to its normal 
appearance; leading to the conclusion that the hemor- 
rhagic colitis was the direct result of the toxic effect 
of the ingested sulfonamide. 
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Simple Non-Sphinctcric Localized Esophageal Spasm 

A CASE REPORT 

^v 

.MORRIS WEISS. Lt. COL.* 
and 

LEONARD LONG. Lt. Col. • 

MEDICAL COUPS. ARMY OF THE UNITED STATES 


Cpasm of the upper end of the esophagus (crico- 
pharyngeal spasm) and of the lower end (cardio- 
spasm) are common entities. Spasm of the remainder 
of the esophagus is usually secondary to organic disease 
hut simple non-.sphincteric spasm does occur and Mc- 
Gihhon and Mather' in an excellent review and dis- 
cussion state that it may he either localized or diffuse, 
die former type prohalily being the most common. 
Either type may occur in any portion of the esoiihagus 
und may lie transient or prolonged, the cases of 
Moersch and Camp^ having had symptoms varying in 
duration from two months to fifty years. 

Although simple non-.sj)hincteric spasm apparently 
IS not frequently diagnosed, it probably is more com- 
luon than the literature would indicate since the con- 
ition may be of very short duration and the symptoms 
too mild to require roentgenographic study. 

It maj; occur in any age group and both sexes arc 
equally affected. The exact etiology is still in doubt, 
^dany theories have been advanced and it is felt by 
most observers that nervous instabilitv plays an im- 
portant role. However, reflex stimulation from lesions 

faciwiSr "laj- also be exciting 

s™ ‘b-sphagia or pain may be the outstanding 
sjauptom, the pain varying from a dull substenial ache 
to_s^e shooting paroxysms' and may lead to a di- 

^Radjologb, CRylor-NickcI Clinic, Bluffton, Ind.. on Iorvc of cb- 
Submitted June 18, 134 ( 1 . 


agnosis of angina pectoris^. 

The uncertainty and probable multiplicity of causes 
for simple non-sphincteric spasm would suggest sim- 
ilar uncertainty in results of treatment. Reports indi- 
cate this to be true. McGibbon and Mather state that 
all of the possible causative factors should be sought 
for 1,1 each patient and if found the appropriate psv- 

J'loentgenoscoiiic and esojjliagoscopic studies make 
due lo^'niT' it fully from dysphagia 

^ophagitis.’" sfictnre ».kI 

. CASE REPORT 

whicJi he received \ for 

lowing has been present mtcrnXtcntly'"and''’r''" ^'’^'7'^^'. 

one time before entering the army On ‘‘‘'“"■'‘I I'ospitalization 

crc.ised in severity. He was observed ’ 'o- 

ot that time and again 6 months 1 ■"'Htary installation 

Both times he WasUrned to In -Ilf""" 

esophagoscopic studies svith a dia • and 

CRuse undetermined H lag f en'sl " “oBhRSus, 

developed another the patEmr? *“ddenly 

-"Ilowing. His last tl attact f e ""r “"‘'i’revented further 
tlic attacks in service were more i f “"'"d that 

BBysical examination on admission""^ ' '"n those in civilian life. 

nourished colored male 65 inches i„ height andl"'-'f"’''"'’‘^‘'’ 

"eight and weighing 154 pounds. 
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General cxarmnstion was essentially negative. Blood pressure I 54 / 7 « 

^”il "" differential. Red 

blo^ cells 5,110,000. Hemoglobin 104%. Kahn negative. Stools 
and urine negative. Temperature normal. 

The n«t morning the patient appeared fairly comfo-rtable, not 


VoLfMF. U 
Nombfr \Z 

this procedure 

a No" '«"’;n=tion was performed with 

No. 5^5 cm. imtrument which could not be passed into the middle 



FIG. lA FIG. IB 


Fig. 1— (A) Csophagram a few hours after first admission show- 
ing complete obstruction at the level of T-2 and T-3. The irregular 
lower margin of the barium shadow simulates tumor but is actually 
produced by food lodged cn the spastic segment. The rounded end 


of th? large barium ctpsule projects above the free barium. 
(B) Oblique projection reveals the true tapering contour of seg- 
ment above spasm with filling defects due to food. 


apprehensive, and was expectorating large amounts of saliva fre- 
quently. He appeared so comfortable that the validity of his com- 
plaints was doubted. On being gis'cn. water to swallow he at first 
refused to attempt it. After considerable urging he took a single 
mouthful and tried to swallow it without success. He immediately 
was taken to the radiology department. Under roentgcnoscopic ob- 
servation the patient was able, w‘iih considerable difficulty, to swal- 
low a small amount of barium paste. This barium stopped abruptly 
at the level of the disc space between T-2 and T-3 where, the inferior 
margin of the barium shadow was slightly irregular with no visible 
tapering. A large capsule filled with barium was then administered 
and this lodged within the originally swallowed barium. None of 
the solution passed through the obstruction at any time during the 
approximately 15 minutes of intermittent roentgcnoscopic obsers’a- 
tion. Films were then made which res'ealed that actually the lumen 
of the esophagus did taper above the obstruction, the barium having 
infiltrated slightly into a quantity of food material which was lodged 
upon the obstruction and outlined the true contour not visible ro- 
entgcnoscopically. (Fig. 1.) After an interval of one hour another 
film revealed all of the barium in its original position. 

The patient wa* gis'en a liquid' diet and gr. l/l50 of atropine 
sulphate administered every 8 hours, '^''ithin 24 hours he was able 
to swallow normally. The roentgcnoscopic examination was then re- 
peated on October 27 and the barium passed ihrougK the esophagus 
quickly with no evidence of obstruction, constriction, deformity or 
spasm at any point, including the cardiac sphincter. 

The patient was then informed that esophagoscopic examination 
was contemplated and he immediately became very apprehensive, ap- 


third of the esophagus wichout undue force. No lesion was seen in 
the area visualized. 

Two days later after intense sedation the csophagoscope was passed 
for its entire length without difficult)'’ and an enilreJy normal 
esophagus was visualiVed. Following this the patients symptoms 
completely diuppeared. He was able to eat a regular diet and on 
November 9 was discharged to dur>'. 

On January 20, 1545, he was again admitted with complaints of 
food lodged in his throat and inability to swallow. During the n«t 
24 hours he refused everything by mouth and was given fluids 
intravcnouslv. On January 22 roentgcnoscopic examination was per- 
formed using a cotton pledget saturated with barium pane. This 
was held up at the level of T-l and remained there until three 
hours later when it was observed esophagoscopically. About 5 hours 
following esophagoscopic examination he began raking fluidi sieU by 
mouth and one day later was on a bland diet. 

On January 25 another esophagoscopy revealed a normal esophagus. 
The remainder of the patient’s stay in the hospital was uneventful 
and on February 4 he was again returned to duty. 

DISCUSSION 

T he patient's statement that he swallowed lye dur- 
ing childhood made it appear on adnii.t-sion that 
this was an organic stricture of the esophagus. The 
roentgeriographic e.xamination at this time seemed to 
support this. But the history of previous attacks with 
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Fig. 2 — Normal Moplngus 48 hours after admission. 

asymptomatic intervening i)eriods together with ro- 
entgenographic and eso])hagoscopic findings of oh- 
stmction that were transient in an individual with 
ner\'ous instability indicates its functional nature.^ Ihc 
lack of any evidence of organic disease, intrinsic or 
exirinsic, .stupports this impression. 

Tliis case is unusual in that the spasm is localized 



Fig. } Second admission: Similar appearance a’s on first svitli ba- 

rium saturated cotton pledget lodged above the spasm. It avas scdl 
present here three hours later. ^ 


in the upper third of the esophagus hut below the 
cricopharyugeus. The symptoms are very similar to 
those seen in cricojdiaryngcal spasm and differentiation 
from it or organic obstruction would he difficult 
without roentgenographic and/or esophagoscopic ex- 
amination. 


Jour. D* 


f 
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A Modification of Plummer’s Dilator for the Treatment of Cardiospasm 


By 

ERLING EUNDvSTEEN. Itl. D.* 
cor Kx 11 ACF.x . nKX m ar k 


'“pHE BEST treatment of the .so-called cardiospasm 
consists, as it is well known, in a forced dilatation 
of the narrow part. For this purpose several ajipa- 
ratiis have been constructed; the one most frequently 
used is probably Plummer’s dilator which has proved 
to he excellent in most instances. 

Concerning the name of the disease it should he 
mentioned that the usual designation “cardiospasm” 
presumably is an unfortini.ate one. Thus Hur.st is 

From the Bbpebjerg Hospital, Medical Department B. Copenhagen. 
Submitted May 31, 1946. 


of the opinion that the affection is an innervafion dis- 
turbance which probably should he called cardiac 
achalasia, i.e., a failure to relax on the part of the 
opening. Others consider it a primary esophagus di- 
latation. But the narrow part is above tiie cardia, namely 
where tiie esophagus passes the diaphragm. 

Even though the pathogenesis of the disease is not 
yet understood, it remains a fact that the treatment 
with dilatation is extremely effective. 

Plummer’s appliance consists, as is -well known, of 
a rubber tubing which in its lower part changes into 
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an . oblong rubber balloon that can be inflated to a 
diameter of about 4 cm. In order to lead die ajiparatus 
througJi the narrow’ part in .tlie esophagus a fishlxnie 
rod is_ placed inside the tubing to make this rather 
stiff. The tip consists of a metal head with a .suitable 
perforation, tlie object being that the dilator in diffi- 
cult ca.ses may he lowered by means of ,a guiding wire 
which first has been swallowed by the patient. 

After first having used Plummer’s apparatus suc- 
cessfully in a number of cases we received a patient 
for treatment into w'hom it w,is completely impossible 
to introduce this dilator, e%-en with use of the guiding 
wire. Roentgenolog}’ with a little contrast material in 
the esophagus showed plainly tliat the dilator, because 
of its rigidity, pushed the wall of the esophagus ahead 
.so that a cul-de-sac was fomied at the side of the 
csophagal hiatus. In this connection it may be men- 
tioned that others, too, (Aage Nielsen) have described 
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inner pressure. The spiral is placed in the rublicr 
hose. 

It was extremely easy to introduce this dilator into 
our patient since it was .soft and flexible so that it 
was pleasant to work with. During the last 10 I’ears 
we have, therefore, used this appliance instead of 
Plummer's — much to the satisfaction of jiatients and 
physicians. The lower part is “soft and sensitive like 
a tapir’s nose, so that one may ease its way forward 
without having the impression of using force” (Itleul- 
engracht). 

At Bispehje.rg Hospital, we always inflate the bal- 
loons hj' means of an ordinary nihher balloon (e.g., 
one used in a rectoscope). This is far more simple 
than Plummer's recommended distention by means of 
tap water witli a manometer inserted to check the 
pressure. When inflating by means of air the pres- 
sure is, as mentioned, of no imjiortauce since it is lim- 



Dilator and Rubber Balloon Used for Inflation. 


cases where the ordinary Plummer dilator could not 
he introduced. 

Hence, it was necessary to modify the a[)panitus, 
and we succeeded in two ways. In one the fishbone 
rod was replaced In' a copper wire (diameter about 
l.mni. ). This made it possible to give the lower part 
of the dilator a suitable curvature (ajijiroximately as 
in a itlercfer catheter) which made the introduction 
quite easy. 

In the second modification, which proved to be the 
better one of the two, the copper rod was replaced by 
a steel wire spiral with a diameter of about 3.5 mm. 
(Spirals of this kind are, at least in Denmark, other- 
wise used as curtain rods for light curtains;) The 
apparatus consists of a rubber tubing of dimensions 
similar to those of an ordinar}' Ewald prober. At one 
end it is closed by a metal head, drilled through as 
in Plummer’s dilator. Just above the metal head is 
the approximately 13 cm. long inflating balloon. The 
inside of this consists of a la 3 ’er of rubber, then follows 
a silk-casing, and the outer layer is rubber. The silk 
has the importance that, like the canvas in an auto~ 
mobile deck, it prevents the inner rubber balloon from 
expanding beyond a certain limit, regardless of the 


ited by the silk covering. It may be added that the 
inner rubber layer is more permanent when no water 
gets into tlie ajiparatus. It is our e.xperience that a 
guiding wire never is needed when using this dilator. 

It mav be inconvenient in the dilatation of patients 
with cardiospasm that frequently some liquid is at the 
bottom of the esophagus. Hence 3Ieulengnicht rec- 
ommends first to aspirate by means of a thin stomach- 
probe. This facilitates the following procedure, both 
for the patient and tlie physician. 

Finally it must be mentioned that the modified 
Plummer’s dilatator described in this paper costs only 
about one-half of the original. ’ (It may he obtained 
from the firm of Nyrop & Haag. Kobmagergade, 
Copenhagen.) 

SUMilARY. ' 

In a case of cardiospasm it was impossible to apply 
the ordinary Plummer’s dilator. A modification was 
therefore produced which was easy to induce. It has 
a more suitable flexibility thau the original one, lor 
which reason it has for the last ten years been used 
in all uatients with cardiospasm admitted to Depart- 
ment B of the Bispebjerg Hospital, Copenhagen. 
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Cancer of the Stomach 

By 

JOHN A. REED. A. B., DA 

WASHINGTON, D. C. 


C ancer o{ the stomach is a curable disease. In 
•making such a .statement or in discussing this 
dread disease until such an approach. I recognize that 
there are shaqi reactions varying from total non- 
believers to tho.se who would like to feel that such is 
trae hut remain relatively skejitical. In studj'ing can- 
cer of the stomach, certainly there arc those who ap- 
proach the subject from a most pessimistic vicwpoiiit 
and with a definite degree of justification hut it has 
seemed to me that the subject might he developed 
from a more optimistic standpoint with a view to stim- 
ulating a keener intere.sl and a more diligent search 
for the disease especially in its early i^tages, in a stage 
earlier than one usualh* finds at the clinicr.l e.xamina- 
tion table. Let us therefore follow through with this 
ojitimistic apiiroach and see whether it is justifiable 
and where it might ultimately lead in the future con- 
cerning it. 

ETIOLOGY 

Like cancer elsewhere in the human body, a spe- 
cific cause is unknown. From all sources available it 
is felt that we must consider the etiology as not being 
due to one known specific factor, but jirobably many. 


_ AGE FACTOR 

No age is exempt but it is a disease of the individual 
well into adult life. Various ages have been given 
as being of the most common occurrence. Certainly 
we can say that more cancers of the stomach occur 
between the ages of 55 and 65 than at any other 
decade. Nettlcship' has pointed out in an experimental 
approach to the production of cancer in the labora- 
tory animal that the age factor is an important one. 
The mean age at the time of death from cancer among 
white persons has been given as 65 \’cars==. 

SEX 

Suffice to say it is more common in the male than 
in the female. 

RACE 

Cancer occurs in the white race twice as frequently 
as in the colored race. Tliis is proven universally true 
and in a recent summary of the deaths from cancer of 
the stomach in the city of Washington, this prevails. 
This figure would naturalh' vary with the percentage 
of population of white and negro individuals within 
the various localities. 


Clinical I’rofcssor, Department of Medicine, Tlie Get 
VTaslungton University School of Mcdicin’e, AX'asl.ington, D C 
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GEOGRAPHIC VARIATION 

An interesting study has been presented by Collins, 
Cover and DonA showing from a study of the 28 sites 
in the U. S. that the mortality rate from all cancers is 
dcfinitclv higher in the northeast, east, north, central 
and Ik'icific regions while the south and tlic rural plains 
and mountain states of the west, north and south cen- 
tral regions have lower rates. This geographic vari- 
ance obtains likewise for cancer of the stomach. 

ACHLORHYDRIA 

An interesting observation has been made relative 
to the association of achlorhydria and gastric cancer 
aside from the actual destruction of hydrochloric acid 
producing glands. Hrimschwig, Schmitz and Rasmusseir' 
state that there is evidence to indicate that the achlor- 
hydria of cancerous stomachs is associated with a local 
concentration of a gastric secretory depres.sant which 
is demonstrated in extracts of achlorhydric cancerous 
stomachs and juices from such stomachs. Further- 
more, the gastric secretory depressant was also ob- 
served in achlorhydric juices from a patient with per- 
nicious anemia in incidents equal to that observed in 
achlorhydric juices from cancerous stomachs. I have 
not seen any observations relative to such a secretory 
depressant made in achylias such as the so-called func- 
tional aciilorhydric individual but it would he an inter- 
esting study to have made. 

OCCURRENCE 

There are ajiproximately 25.000 to -10,000 deaths 
reported to occur from cancer of the stomach each 
year in the U. S. The Bureau of the Census, Vital 
Statistics Division, for 1943 has given 25,720 deaths 
from cancer of the stomach. Undoubtedly this figure 
does not rci)urt the true OLXurrencc of cancer of the 
stomach hut only those cases wlierein the attending 
physician felt that this disease per .se was tlie direct 
cause or immediate cause of death. Undoubtedly, 
many more cases occur tlian arc actually certified to 
in the usual manner. In the District of Columbia for 
the 3’car 194o, there were 113 deaths from cancer of 
the .stomach — this i)eing a listing of the direct or im- 
mediate cause of death. Tin's figure is very much 
lower than that for the country at large and estimated 
on the ])opiilation would mean an expectancy of 13,000 
deaths for the country at large. Livingston and Pack 
have graphically portrayed tlie occurrence of cancer 
from the .standiioint of cause of death by a comparison 
of the three great causes of death namely war, high- 
way deaths, and cancer of the stoniacli.' They state 
that 15 years of war deaths amount to 244,357, IS years 
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of traffic deaths {'ive a figure of 441,912 deaths, 
whereas 15 years of death from cancer of the stoni- 
ach amount to 600,000. fn the District of Columliia 
for the year 1945 tiiere was a total of 113 deaths from 
cancer of the stomach and 99 deaths from motor ve- 
hicle ticcidenls. It com])aral)le ]nih!icily :mil effort as 
is made regarding ])revention of traffic deatli.s were 
made in the jjrevention of cancer, our proi)lem in tliis 
di.sease would make coiisideraide progress toward snh- 
stantiating the original thesis that cancer is cnrahle. 

POLYPS 

'file malignant potentialities of polyjcs of the stom- 
ach. I believe, no longer remain a (inestkm. Horrman^ 
has given adecinate description of what is now genendly 
recognized as malignant transformation of ga.stric 
polyjjs. 'I'he occurrence of cancer from jiolypoid 
growth varies from 1 to 3%. Schindler, who has made 
very accurate gastroscopic e.xaminations, found that 
2 . 9 % of all gastric carcinomas, c.vclusive of cancer of 
the cardia, occur as a result of the malignant changes 
in gastric polyi)s. (la.stric ]iolyi), therefore, nm.st he 
considered as a definite causative factor of gastric 
cancer and in it.selt has malignant potentialities always. 

GASTRIC ULCER 

For years the debate has gone on as to the relation- 
ship between gastric ulcer and gastric cancer. Author- 
ities vary on the j)ercentage of gastric ulcers which 
become malignant and the figure ranges from 10% 
to 80 odd percent of gastric ulcers becoming malignant. 
.McCarty, many yetirs ago, was mistptoted as stating 
that 75% of all ga.itric ulcers become malignant. More 
conservative and accurate observations, however, arc 
now at hand and the figure given ranges .somewhere 
between 10 and 19%. The misunderstanding and the 
wide variation of the figures given Iw reliable author- 
ities probably lies in the fact that those in lower per- 
centage l)racket mean that gastric ulcer of the benign 
nature later develop malignant changes whereas those 
of the higher percentage brackets have inclufled what 
is considered malignant nlcens, or ulcers malignant 
from the start. Further debate on the relationship 
of gastric ulcer to cancer of the stomach seems to me 
to be without justification as will be pointed out anti 
defined under treatment. 

CHRONIC GASTRITIS 

The relationship of chronic gastritis likewise as a 
precancerous condition has received its share of verbi- 
age. Konjetzny, in 1913, stated that 85% of gastric 
cancers arose on the basis of chronic gastritis and that 
the latter constitutes beyond the sliadow of a doubt 
a precancerous condition. Without further burdening 
the already overburdened literature on this debatable 
.subject, four distinctly' different conclusions are pos- 
sible: 1. ilany- persons reaching the gastric cancer age 
have chronic atrophic gastritis, in other words, chronic 
gastritis, is a process of ageing; 2. Chronic atrophic 


gastritis precedes the development of gastric cancer; 
3. Chronic atrophic gastritis is the direct re.sult of can- 
cer of the stomach; 4. The development of chronic 
atrophic gastriti.s is a nonspecific concomitant of many 
gastric lesions. If very early cancer of the .stomach 
could )je jjroved consistently as.sociaied with either the 
jme.sence or absence of gastritis, the problem of rela- 
tionslnp would be .-.olved. Unfortunately, the material 
and observations are not at hand and reports are con- 
troversial. Certainly age is a factor in that as far as 
can be gleaned from the literature, no direct trans- 
iormatif)!) from a tridy non-malignant chronic ga.s- 
tritis has been observed to a malignancy comparable 
to that of a polyii; 

HEREDITY 

I lercdity is an accepted factor in cancer of the 
stomach as well as cancer elsewhere in the Iwly. 

!•: .N DOC R I X E GLA .N D8. 

.Abnormalities of the endocrine glands have been 
considered to have an etiological relationship in the 
production of cancer. For instance, hyperthyroidism 
m.ay cause either a hypochlorhydria or an achlorhydria. 

According to Popoff* injections of solutions of the 
post pituitary jtroduces ulceration of the gastric mucosa 
while Schiffrin’ has shown that injections of para- 
thyroid e.vtract i)roduce a decrease in the volume and 
acidity of the gastric contents. These observations 
might at least lead to further studies on the relation- 
shi]) of the endocrine glands to possible precancerous 
Conditions in the stomach and ultimately assist in the 
possible prevention of the disease. 

XEUROFUXCTIONAL FACTORS 

Lesions of the mid brain have i.>een known to pro- 
duce gastric erosions in the e.vjjerimental animal but 
they are only superficial erosions and not of a per- 
manent nature. These factors are mentioned as stim- 
ulatory to further studies on cancer of the stomach. 

SECRETORY STUDIES 

Ivy’s studies on the inhibitor of motility as well as 
the studies mentioned alxjve of the demonstration ot a 
secretory depressant of the gastric juices on patients 
with pcniicious anemia certainly might lead to some 
speculation of the relationship to gastric cancer an 
further stimulate experimental work along this line. 

DIET 

Hovd, in his textlKiok on pathology, stated 
cer of the stomach was more frequent in individuals 
of a lower social stratum and suggested that the die^ 
was different in the groups mentioned by him. er 
tainly hyperplasia and ulcers have lieen produced ly 
deficiency diets and again are reported ^ a stimu an 
for further study. Hypopiroteinemia is a 
accompaniment of cancer of the stomach. o9/c o^ 
gastric cancer.s h.ave Iieen shown to have hypof^ro 
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teiiieniia. 86% of all gastrointestinal cancer was found 
to have a low plasma level of vitamin A. Specific 
observations of the production of ulcers and the main- 
tenance of those experimentally produced ulcers by 
dietary deficiencies over a long period of time are not 
available at present Init certainly such work should 
be carried out and attempts he made in the element 
of time which we so readily recognize as the age factor 
in human cancer of the stomach. 


ALCOHOL ' 

The role of chronic alcoholism in the production of 
chronic gastritis considered by many as a precancerous 
condition is still a matter of speculation and without 
exact factual proof. 

BACTERIA, BACTERLAL PRODUCTS, 

' VIRUSES. ALLERGY 

It is known that certain bacterial agents produce 
achlorhydria and the relationship therefore of bacteria 
and bacterial agents as causati^■e factors has been con- 
sidered. Oberling® has suggested that all cancers may 
ultimately be shown to be virus diseases. However, 
at present, it has not been possible to demonstrate a 
causal virus. Definite and exact experimental evidence 
is Ificking concerning bacteria, bacterial agents, virus, 
and allergy. 

PATHOLOGY 

SITE 

Dividing the stomach into the pars pylorus, pars 
media and the cardia. the most frequent site of oc- 
currence is in the pars pylorus, next the pars media 
and last the cardia. Alvarez quotes Welch’s 1,300 
cases ^vith the distribution of the growth in the stom- 
ach as follows : Pyloric region, 791 ; lesser curvature. 
148; cardia, 104; posterior wall. 68; the whole or the 
greater, part of the stomach. 61; multiple lesions. 45; 
greater curvature. 34; anterior wall, 30. and fundus, 
19. In substantiation of the opening statement that 
cancer is curable, keep in mind always that the pyloric 
region of the stomach is by far the most frequent site 
of the occurrence of gastric cancer. 


TYPEvS 

From the cellular standpoint, cancer of the stomach 
may lie classified as follows; 


1. Adenocarcinoma is the most common type. Mi- 
croscopically this consists of uibular stuictures lined 
with cells which arc distinctly abnormal. These cells 
break through the lining membrane and invade the sur- 
rounding tissues. 


2. Medullary is the second group and appears a 
a .soft, grayish, vascular mass which grows rapidlv inti 
all the coat-s of the stomach. They ulcerate easily an 
metastasize rapidlv, 

3. The .scirrhous caitcer is dense, hard and slow 
powmg. Thi.s may in%-ade the enrire muscle laver an( 
become what is commonlj- called “leather-bottle’’ stom 


4. The gelatinous or colloid cancer has a translucent 
ai)pearance. Microscopically the epithelial tissues are 
replaced in large part by structureless gelatinous ma- 
terial. It spreads widely through all the coats of the 
stomach and into adjoining organs. 

5. A squamous-cell carcinoma is sometimes found 
at the cardia, where it arises from esophageal epith- 
elium. 

The microscopic typing of cancers and the micro- 
scopic examination of cancers would perhaps have even 
g-reater value when biopsy by gastroscopic means is 
developed to better proportions. 

MICROSCOPIC CLASSIFICATION OF 
CANCERS 

Polyjwid carcinoma. This is a sharply limited 
growth often looking like a mushroom with over- 
hanging edge. Its surface presents numerous nodes 
and nodules which are of different size. Ulceration 
is a later stage. This type comprises 2.9% of all gas- 
tric cancers if the cancers of the cardia are omitted. 

The second type is found in 17.6% of all'cases. It 
is aji ulcer surrounded by an elevated wall- This wall 
has a steep slope toward the surrounding mucosa and 
is sharply demarcated all around against the surround- 
ing mucosa. This type develops metastasis only at a 
late stage and its removal may lead to an e.xtremely 
good end result and to cures of long duration if the 
operation can be performed reasonably early. 

The type three carcinoma is similar in some respects 
to type 2 except that the wall is found only at one 
side and bleeds diffusely at the other side and occurs 
in 16.3% of all cases. 

Type four is the diffuse infiltrating type which un- 
fortunately is seen in 63.2% of the cases of gastric 
cancer. There is no sharj) limit anywhere between the 
normal mucosa and the diseased mucosa and sometimes 
the entire stomach may be infiltrated. This is an un- 
favorable type for management. 

LONGEVITY OF GASTRIC CANCER 

The duration of gastric cancer depends somewhat 
on the type and the inherent malignancy of the cell. 
In general, the longevity is less than one year from 
the onset of symptoms to death. However, instances 
are reported of much longer duration. Palmer® reports 
a case gastroscopically and roentgenically studied wdth 
a duration of 4 years proven and if the histor}' of 
“indigestion" is indicative of minimal symptomatology, 
the total duration of his case would be 8 years. 

Schwartz'® reports a case in which metastatic car- 
cinoma was demonstrated in the bone marrow 3 years 
before death and concludes that the attitude toward 
surgical intervention in the presence of metastases may 
bear reevaluation. 

Feldman" cites a case tliat had i>een studied from 
1925 to 1S>42. duration of 17 years which eventuated 
m an operation and an inoperable carcinoma was found 
and suggests that the persistent prepyloric roentgeno- 
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logical nanowing should always he considered as hav- 
ing clinical significance. I'eldnian likewise rejxjrts a 
case of 3 years’ duration and one of 6 year.'’ duration 
from the standijoint of symptomatology. 

SPRLv.AD AND MIaTASTASKS Ol- 
GASTKIC CANCER 

Gastric cancer spreads and metastasises hy; 1. di- 
rect growth, 2. 'J'he lymphatics. 3. 'I'he hlood stream. 
'J'he direct growth is to duodenum, csojdiagu.s, tlic 
gastrohe])atic and gastrocolic omenta, pancrea.s, dia- 
idiragm, transverse colon and the liver. It sjireads hy 
the lymphatic to the lym|)h nodes along the greater 
and lesser curvature and later to distant lymidi nodes. 
The hlood stream spread is first to the liver and later 
other parts of the hotly. lOj/jOr autojt.sy groni)s 
show no metastasis. 'I'lic liver was found to have 
growths in 50% of the cases, i)eritoneum, omentum and 
mesenteries in 42.6% of the cases, the liiiigs and pleura 
32.8%, the ovaries 14%, and the hones 1 1.2^. 

SYMPTOMA'l'OEOGV 

For years many of us have been lecturing in the 
classroom and giving as the characteristic symptoma- 
tology’ of gastric cancer, pain in the jiit of the stomach, 
vomiting of coffee-grountl material, emaciation, palp- 
able mass in the ujjjter abdomen, achylia, the prc.'^encc 
of hlood in the gastric contents and in the stool, and 
marked secondary anemia, as the characteristic Ic.xt- 
hook picture or classic .sym])tomatology of ga.stric can- 
cer. Wh’thout evasion of our responsibility in our lec- 
tures to students, one might say that this is a natural 
thing to have done since the vast majority of ca.scs 
of cancer of the stomach come to the physician with 
just such symptomatology. W^hcreas, this symptom 
group is not necessarily the synii)toniatology of ga.stric 
cancer hut the symjjtomatology of its late phase. 

3\'hat then are the early symi)toms of gastric cancer 
which may he of value in effecting cures and reducing 
the mortality rates in this disease? 

Actually there are no characteristic jjathognomonic 
signs or sym]>toms which lead- one to establish an early 
diagnosis and hecatise of this, places upon the phy.sician 
a sharp re.sponsihih'ty of being constantly on the alert 
attempting to ferret out the early phases of the disease. 
Surely, one can say that any symptomatology referable 
to the stomach should he considered hy the physician 
as a possibility of malignancy of that organ until ir- 
refutably proven otherwise. The appearance of any 
epigastric distress, anorexia, heartburn, nausea, vom- 
iting, easy fatigability, loss of weight or in ijrief any 
.symptom referable to the stomach not previously pres- 
ent in any individual should be looked upon with sus- 
picion. Apparent trivial remarks as to the causation 
by the patient must not be taken lightly or overlooked 
by the physician. Not infrequently the individual will 
say that he has not felt well since such and such a date 
when he toolc a cold bottle of beer, or that he has not 
been well since such and such a time when he ate a 


large meal, or that he has not been well .‘•ince he ate 
a ])articiilar kind of food. The i)atient will not in- 
frequently time liis .synii)tomatology from an unrelated 
illness such as a .severe cold or an attack of "flu." 
Such statements on the part of the jiatient must ])c 
consiflercd as important liy the phy.sician and not dis- 
mis.'cd lightly. 

Royce'^ summarizes the re.sponsibility of the physici- 
ans as a three-fold task: 1. The physician must in- 
tcrjjret all .symi)toms iiresentefl while rather still oh- 
.'iciirc. 2. The physician must ah.stain from medical 
treatment of .so-called indige.stion or ulcer until he i.s 
ah.'olutely certain without any question of a doubt of 
his diagnosis. 3, Tlie i)hysician must reduce the inter- 
val between tlie time lie sees the ])atient and the time 
the surgeon operates on him. 

It is not infrequent that a plivsician,' in all good 
faith, may make a diagnosis of gastric ulcer with not 
only the .sym])tomatology more or less characteristic 
hut supi)ortcfI hy .x-ray evidence of such, only later to 
find that the patient is developing a paljiable mass in 
the epigastrium. One must not he led into the false 
security of having a patient -with varying and obscure 
.sym))tomatology rcsiwnd to medical management of 
peptic ulcer and he informed by the patient that he is 
now well, only later to discover that the obscure sym- 
loniatology was the early signs of a gastric ulcer and 
that the roentgen analysi.s failed in its intcq)retation. 

We arc well aware that the patient himself fails to 
consult any ])hysician until he has an inoj)erable situa- 
tion and therefore mass education concerning cancer 
of the stomach should he as e-xtensive as that now pro- 
mulgated for such diseases as tul)erculosis and syphilis. 
It is likewise tnie that digestive symptoms are at times 
comjdeteh' lacking or are so slight as to not make the 
individual aware of his digestion and are only- elicited 
upon leading questions. The symptomatology of can- 
cer may develop aliniptly with vomiting or hematemesis 
and he beyond the reach of surgical intervention. In 
regard to symj)tomatolog}'. therefore, in summary I 
would ask that the pliysician keep in mind, and I re- 
]>cat for emphasis, that any symptom referable to the 
stomach should be considered as an “obscure" or early 
sign of gastric cancer. This would lie particularb 
true in an individual who had otherwise lieen free of 
digestive comjjlaint and doubly true if over the a,,e 
of 40, 

DIAGNOSIS 

The diagnosis in the advanced phases presents little 
or no difficultv. The presenting symptoms of pam m 
the stomach, 'nausea, vomiting, severe emaciation, 
marked secondary anemia, a palpable tumor, hlood m 
the gastric contents and stool, an achylia, and roentgen 
studies make the diagnosis. Therefore, we can state 
generally that the diagnosis of cancer of the stomacli 
is based upon the symptomatology', the physica m 
ings, and certain laboratory' findings. 

As indicated under "Symptomatology,” the diagnosis 
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of early carcinoma of the stomach is difficult. As far 
as symptomatology is concerned, M-e can only once 
agaivi state that vague gastric or gastrointestinal symp- 
toms should arouse in the mind of the e.xamining phys- 
ician the su.spicion of cancer and no stone should he 
left unturned until cancer of the stomach is ruled out. 

X-RAY FINDINGS 

X-ray examination is the’ chief, method for the rec- 
ognition of gastric carcinoma and I simply want to 
point out a few of the pitfalls in this procedure, as 
well as a few suggestions to keep in mind. A certain 
percentage of errors will occur and the method should 
not he condemned because of these errors. Less than 
19 !; errors occur in this method of examination. A 
negative x-ray diagnosis must not he taken as con.- 
clusive evidence that cancer does not exist. If we 
keep this in mind, surely the physician will continue 
to search for the disease. Further, one single positive 
evidence should not stop our search for further con- 
firmation. Kirklin'3 has stated that one error which 
is utterly indefensible is the failure to discover any 
existing gastric cancer, whatever its size, situation, or 
morphologic characteristics may he. Such an error 
should be charged to the examiner and not the method. 
Often a cancer of the cardia will not he discovered 
unless the region of the gas bubble is inspected closely. 
Schindler’^ has suggested a relief method which con- 
sists of filling the stomach with a very thin layer of 
barium, compressing the stomach and taking spot films 
in the suspicious regions which will he helpful espe- 
cially in small lesions in the region of the cardia. It 
has been stated that ulcer niches more than 2.5 cm. 
in width should he always considered as malignant 
conditions. The characteristic filling defect deformity 
on x-ray films is almost a pathognomonic roentgeno- 
logical finding. Feldman has stated that the demon- 
stration of a persistent narrowing of the pylorus should 
lead one to suspect a possible lesion in this region. 
'J'he hour-glass stomach frequently seen in both ulcer 
and cancer can he differentiated many times by the fact 
that the barium stream m the cancer case is iir the 
middle of the two lobes, udiile the barium stream in 
the ulcer case is usually along the lesser curvature. 
Interference with the normal peristaltic wave on roent- 
gen study is considered a definite evidence of a lesion. 
In regard to cancer of the cardia. films should be taken 
m every possible i>osition, namely standing, recum- 
bent, right and left oblique and in the Levy Dorn posi- 
tion, that is, with the patient in the suj)ine iiosition, 
Inittocks elevated, and the rays directed to the cardiac 
bubble. Deformity of the air bubble in the cardiac re- 
gion should lead one to suspect a lesion in this area. 
One of tlic most frequent sites overlooked on the 
roentgen examination of cancer is where the lesion 
invades the posterior wall without the invasion of the 
anterior wall or the curvatures. Evidence of pvloric 
obstruction is determined h}- the presence of barium 


remaining in the stomach five hours after ingestion of 
the barium. 

GASTROSCOPIC 

The debate rvliich has taken place for a number of 
years as to v/hether the x-ray or gastroscopic exam- 
ination is of more importance is in reality nonessential 
and should cease. Gastroscopic examination of any 
case not clearly diagnosed otherwise always should he 
made. Limitations: Those cases that present obstruc- 
tion at the cardia may prevent the examiner from in- 
troducing the gastroscope. Necrotic material, blood or 
iiarium sulfate may obscure the visibility in the pres- 
ence of pyloric obstruction. There may be no visibility 
in the linitis jdastica type of cancer owing to the in- 
aiiilily of the stomach to inflate. Lesions may be over- 
looked in the so-called blind areas in the gastroscopic 
examinations. These blind areas comprise a part of the 
cardia, part of the fundus, the upper part of the lesser 
curvature, the upper part of the posterior wall, the 
lesser and posterior wall of the antrum, and part of 
the greater curvature where the tip of the instrument 
impinges on the gastric wall. In spite of these limita- 
tions. gastroscopy may be of great value in the diag- 
no.sis of ga.stric carcinoma. Both methods, x-ray and 
gastrosco])}-. should be used and improved percentages 
of diagnoses can be brought about by such use. No 
individual unfamiliar or untrained in its use and un- 
trained in the findings of gastroscopic examination 
should attempt its use. 

GASTRIC ACIDITY 

We are usually under the impression that gastric 
cancer presents either a sub acidity or an anacidity. 
The determination of the gastric acids, of course, is 
of some value but they can not be regarded as patho- 
gnomonic of the exact condition of the lesion present. 
In one study'=, 11.4% of the cases of gastric acidity 
were found to be within normal range. In 28.5% 
it was subnormal, and in 60% there was no free acid. 
Occasionally, and this must be remembered, an ulcer 
will reveal no acidity likewise. 

ANEMIA 

It must be kept in mind that gastric cancer may he 
l)re.sent without evidences of a lowering of the hemo- 
globin or red cells. 

OCCULT BLOOD 

Occult blood in the stool or gastric asi)irations nor- 
mally thought to be indicative of the presence of a 
lesion in the gastrointestinal tract may be absent in 
one or both in gastric carcinoma. 

In summary, a good clinician will not be swayed 
easily by laboratory tests when they run counter to his 
clinical judgment. At present, all laboratorv tests 
should be er-aluated for what they are worth 'and no 
more. Ihey have fai greater positi^•e than negative 
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DIF L-liRTvNTI AL DIAGNOSl S 

One of the most <liffi'-ult problems is tlie differ- 
ential diajjnosis between a benign gastric cancer and 
one wbicb is malignant or a benign ulcer wbicb lias 
become malignant. 'I'be highest court of appeal in 
assisting in this differential diagnosis is the micro.scope 
and therefore the question naturally arises as to the 
therapy of the gastric ulcer. I will speak of this under 
‘‘treatment.” 

PROGNOSIS 

The prognosis of gastric cancer is certainly in all 
cases to he guarded. Here again generally we are led 
to believe that the prognosis of gastric cancer is e.x- 
ceedingly gilive and, of course, this is the result that 
we only too commonly see in ga.stric cancer in its last 
phases. Surely, if gastric cancer is early diagno.sed, 
is of a relatively low malignancy according to the 
Broder’s classification, its site one that lends itself 
to resection namely in pyloric region, and metastases 
absent, the prognosis should he improved over that 
which we commonly feel. Every large institution 
should have in its gastroenterological section, a specific 
setup for the study of gastric cancer. A gjistric can- 
cer clinic, such as has been established in a number of 
leading institutions in the country with definite set 
approach to its study, will offer much in the importance 
in the prognosis of this disease. A gastric cancer team 
consisting of well-trained competent gastroenterolo- 
gists, a surgical team capable of competent gastric re- 
section, trained radiologists, and trained gastroscopists 
should be the basis of improvement in the outlook of 
this disease. Statistical studies show an ever improv- 
ing number of 3 year, 5 year, 10 year, and even more 
cures in this disease. While the immediate surgical 
mortalit}- of gastric resection remains high, statistics 
show that 1 in 4 persons'® have some chance of a 
definitive cure. Livingston and Pack'^ in an e.xcellent 
treatise state that the resectable case is 1 in 5. They 
point out that the figures of 1 to 5% of definitive 
cures is an error in that this includes all cancers, but, 
if we stud3' those cases who liave resectable cancers, 
and this reaches as high as Z7% in some groups, 
20% of the resectable cancers show a definite cure of 
3 years or longer. A definitive cure should take into 
consideration the e.xpected longevit}- of the individual 
at the time of his operation and if this is done, keej)- 
ing in mind that the individual at a given age lias a 
certain individual longevity, definitive cures may reach 
as high as 50%. The total number of resectable cases 
of cancer of the stomach e.xceed that of cancer of the 
lip, larynx, thj-roid, vulva, skin and penis. Livingston 
and Pack report 25% of resectable cancer live 3 3'ears, 
18.5% live 5 years, and 10.7% live 10 3'ears or more. 

treat:ment 

Treatment 'of gastric cancer is surgery and the sur- 
gical procedure to follow is resection whenever pos- 
sible. Resection of the stomach, therefore, is the treat- 


ment of ga.stric cancer. One must reraeinlier that 
cancer of the stomach is fatal 100% without resection 
and no re.section mean.s no cures. The operative 
mortality of gastric cancer still remains e.vceedingly 
high and Livingston and Pack have reported that in 
12,000 cases of malignant tumors of the stomach, of 
those having resection operations there was a 25% 
surgical mortality. The surgical mortality has im- 
Ijroved. From 1900 to 1925 the operative mortality 
was 30%, whereas from 1925 to 1935 it was reduced 
to 25% and in recent years the average operative 
mortality rate has been in the neighlxirhood of 17%. 
In the “Report of Surgery of the Stomach and Du- 
odenum for 1944 at the .Mayo Clinic”'® 60% of tlie 
patients ujjon whom a diagnosis of malignant lesions 
f>f the stomach was made at the clinic in 1944 were 
treated surgictilly. There was a total of 298 malig- 
nant cases, ten of which were sarcoma. 172 of the 
298 cases had a resection, or a resection rate of 57%. 
The mortality rate in the partial gastrectomy cases 
which consisted of 151 cases of the total 172 resections 
was 5.3%. In 21 patients who had a total gastrectomy, 
the total hospital mortality rate was 47.6% which is 
about twice the mortality rate u.sually e.\pected for 
this oj)eration but this rate is not particularly suqjris- 
ing when it is known that several of the patients who 
died, had in addition to the entire removal of the 
.stomach, resections of portions of the pancreas and 
transverse colon. St. John, Swenson and Harvey'® re- 
j)orted a mortality rate for the period of 1908 to 1937 
of 33.8% ; for the period 1933 to 1942 a mortality 
rate of 17.9% and a mortality rate for the year 1942 
of 4.7% in resections for carcinoma of the stomach. 
Even the resection for carcinoma involving the cardia 
and lower portion of the esophagus is now I.)eing done 
with surprisingly good results. Clagett at the Mayo 
Clinic®® reported 2/ cases of transthoracic resection of 
the cardia and lower portion of the esophagus for 
carcinomas arising in the cardia and three cases ol 
resection for carcinoma arising in the esophagus. In 
the last 18 resections done, there was not a death. 
Surely when this otherwise fatal condition can now 
be approached surgically with the hope of cure, one 
is justified in being optimistic alx)ut this disease 
rather than pessimistic. 

Even the question of the presence of metastasis 
should certainly be somewhat revised in view of the 
fact that it has been demonstrated tliat a given numlier 
of patients remain alive with resection for some years 
even in the presence of metastasis. The presence ot 
metastasis, therefore, should not dogmatically mean 
“no operation.” 

I cannot at this time but help mention the question 
of surgery for gastric ulcer. .-Mien and M’elch®' o ov. 
a conservative and probably middle-ground surgica 
approach and lay down rather definite rules as to 
whether a gastric ulcer should be operated upon u 
when one knows that the microscopic e-xammation is 
tlie only way to determine malignancy of an ulcer. 
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one feels like having a more drastic approach and op- 
erating on all gastric ulcers — a resection. 

•. In conclusion may I say that I for one earnestly and 
sincerely adhere to the philosoiihy of first, surgical 
exploration of every case of cancer of the stomach 
even though all diagnostic measures available point to 
an inoperable situation. Secondly, 1 adhere to the phil- 


osophy of gastric resection wherever possible even in 
the presence of metastasis if such resection is not 
antidpaled to cause the immediate death of the patient 
because of concomitant conditions. 'J'hirdly, I adhere 
to the philosophy of resection of gastric ulcer even 
though our present clinical diagnostic measures suggest 
a Iienign nature of this ulcer. 
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Effects of Polysaccharides on the Appetite and Efficiency of 
Food Utilization in the Growing Rat. 

By 

H. H. ERSIIOFF, Ph. D* 
and 

H. H. McWIEEIAMS, B. Sc. 

LOS ANGKLIvS, CALIFORNIA 


'^Hi; PURPOSE of tiic iirescnt commuiiicatioii is to 
■*- report the effects of polysaccharides on the appe- 
tite and efficiency of food utilir.atiou in the growing 
rat. The polysaccharides employed consisted of cellu- 
lo.se^, agar agar^ and pectin'*. 

Thirty female rats- of the Long-Evans strain were 
selected for tlie following experiment at 23 to 25 days 
of age and an average weight of 42.7 grams. Animals 
ivere jdaced in individual metal cages ivith raised screen 
bottoms to prevent access to feces, and feeding was 
continued for eight weeks. Diets listed in table 1 were 
fed ad lib, and records were kept of the daily food 
consumption of all rats. 

Results are summarized in table 2. Rate of 
growth, gross appearance and caloric consumption on 
diet A was not inferior to that observed on the poly- 
saccharide-containing rations. On the ^ contrary, 
growth was somewhat depressed on the agar agar and 
pectin-containing rations, and at least for the latter 
the reduction appears significant. Depression in 
growth was correlated not only with reduced caloric 
intake but also with reduced efficiency in the utiliza- 
tion of ingested calories. Of the three polysaccharide- 
containin g rations, that containing cellulose was the 

* From the Emory W. Thurston Laboratories, Los Angeles, California. 
Submitted June 24, 1946. 


TABLE 1 


COIMPOSmON OF 


Vitamin Test Casein> _ _ _ . 
Salt Mixture^ _______ 

Ycast^ ___________ 

Cottonseed OiH ______ 

Sucrose __________ 

Cellulose (Cellu Flour) _ _ _ 

Agac Agar 

Pectin _______ 


EXPERIMENTAL DIETS 


A 

B 

C 

D. 

30.0 

30.0 

30.0 

30.0 

4.5 

4.5 

4.5 

4.5 

12.0 

12.0 

12.0 

12.0 

10.0 

10.0 

10.0 

10.0 

43.5 

33.5 

3 3.5 

33.5 


lO.O 

1 0.0 

10.0 


ride ,nd R a L I . S'’*""’ Choice ch 

ride and 5 mg. 2.methyl-naphlhaquiuone. Each rat also received 

weekly supplement of a vitamin A-D concentrates containing 1 
a S. P units of v.tam.n A and 10 U. S. P. units of vitamin D. 
'General Btochemicals. Inc.. Chagrin Falls, Ohio. 

"Salt Mixture No. 1 . (Sure (I).) 

^WeZn.' Inc.. St. Louis, 1 


®Nopco V\sh Oil Concentr. 7 tc, 
vitamin A and 80,000 U, S.* 


assaying 800,000 U. 
P- units of vitamin D 


S. P. Units 
per gram. 


of 


, ^ ^ oi PTOWtIl ( 

one consumption and efficiency of food utilizati 
it Ls not improbable that under the conditions of 
present (experiment the jioorer performance of 
agar agar and pectin-containing rations may have If 
due 111 part to the greater affinity of these substan 
for water witii a resulting decrease in the absornt 
and utilization of water soluble nutrients. 


3S6 


Amf.kican .Iournal of DicEs'rj\'K.DisF.ASf;s 


VOLllX(E IJ 
N'ware 12 


TABLE 2 

ITFECTS Ol' J'OLYSACCHARIDES ON FOOD INTAKF. ANT) 
. F.FFICIENCy OF FOOD UTILIZATION FOR GROWTH 
IN THE RAT 



5 

tf 

Trirnr- 
; boiy 

• ttlirnt 

in 

*elfSt 
fer 6 

Cficrle , 
r«2u* ( 

xr*3 1 

1 

Xoc-l |et«k« 
f’tr r<rt Cep C mtrt! 
P^rloi 

caltrla" 

r«r (ra* 

'/•tP U. 

! 

1 

1 

•«ek rfr* 

1 • 

(£r«5») 
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Oran* i 

! 


! 

tl*t A 

! 

«l,o 

127. Oi 2. a ' 

! ! 

1 

?77,a 


J9.W 

21et B 

: a i 


125.0* t>.9 

I ='« i 

rc-i.c ' 

r2/«3,4 

} 17,^.- 

C 

i 0 

' 42,9 

!n7,7; Jl.i* 

j i 
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Mat D 


4?.f. 

juj.r.: a.r 

Ll_ 

•CQ.a 

. kl9'..0 

j 3V,22 
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I. Including standard error of ilic mean eatculaied as Jolloss's: 

svherc *'d" is the desnatinn front the mean and 
**n*' It the niimher of ohtcrvaiions. 



SUMMARY 

Female rats were raisetl to maturit3' on a poh- 
saccharide-free diet and rations containing respectively 
10% cellulose, 10%. agar agar and 10^ pectin. Xo 
beneficial effects on growth, gro.ss appearance, apiie- 
tite or efficiency' of food utilization were observed on 
any of the diet.s due to the presence of the respective 
f)olys:iccliaride.s'. 

1. 'riic lubjccr rrjatrer of rhis paper has been undcrtalff/) in c6- 
operatJon wiih the O^amrmastcr 0>rps Committee on Food Re- 

2. Ccitu Flour, Chicago Dietetic Supply House. Chicago, ID. 

J. Bacto-Agar, Difeo Laboratories, Detroit, Mich. 

4. N. r. Fectin. Cali/ornia Fruit Grovcri" Exchange, Ontario, CaliL 

niBLIOGRAPHV. 


2. Computed on the bash of 4 calories per gram protein or car- 
bohydrate and 9 calorics per gram fat, Jr Ji aJsomed that ccllo- 
Ios<.% agar agar and pectin yield no calorics lo the organism. 


(I) Sore, B.; Dietary requirements for fertility and laciaiian XXIX. 
The ethrence of a mvr dietary factor essential for lactation. 
J, Nutrition. 22:449. 19-lJ. 


Gastragogue Effect of Laxatives and Allyl-Bromide-Mixture 

By 

IIKXRY M. FF,IXBUATT..M.D. 

and 

KDOAU A. FFROUSf'iX. jR.*'* 


nRflOKI.VN, N. y. 


T in- NAME, “Gastragogue'' has been adoined to des- 
ignate a substance that aids in cmihying the stom- 
ach of its contents. The word is derived from the 
Greek gastr-gaster, meaning “the stomach." and the 
Greek agog-agoge, meaning "a carrying away ur lc:nl- 
ing away." 

Although it has heeu rejieatedly tested pharmacody- 
namically and jxroven that laxatives have little or no 
effect on any hut the muscle of the bowel, it is usually 
believed that the stomach em])tying time is decreased 
by administration of a Ia.xativc. 

" In an effort to learu wbetlier laxatives did, in fact, 
help empty the stomach, the effect of a mixture of 
Ivuiodin cathartics with jihenolphthalein was emidoyed 
in cases of six-hour retention associated with symptoms 
of gastralgia after meals. 


:)XSTAXCY OF 6 HOUR BARlU^f RFSI- 
DUUM BEFORF AND AFTER ADMINIR- 
TRATIOX Ob' EAXATIVl-: 


In order to determine whether or not the harinm 
residuum was constant with two different administra- 
tions of the barium meals on different days, a series ot 
cases was studied in whom the barium meal technic 


Allyl-bromidc mixture consists of all the natural products of bro- 
mination'of sarlic, the follovsing derivatives prohably being present: 
J-btomopropenc-I (allyl bromide) 2,2 dibromopentane (bromacetal) 
1,3 dibromopentane (trimethylcnc dibromide) 1.2 dibromopentane 
(propylene bromide) 1,2,3 tribromopropanc (glyceryl tribtomohy- 

'*CKem«t, 150 W^ooJruff Avenue, Brooklyn, N. Y. 
lubmittcd June 24, 1946. 


was nnebanged. except for the administration of lax- 
atives during the second serie.s to each of the following 
patient'-' 


Caie 


iJciglit 


No. 

(Yrs.) 

(Inchn) 

(Pound*) 

6 

42 

66 

126 

10 

54 

6S 

132 

n 

46 

62 

125 

M 

57 

65 

12S 

17 

56 

65 

132 

20 

42 

66 

144 

21 

40 

68 

146 

Average , 

> .. 59.9 

65.4 

U3.5 


Thc-'C patient.' had the 
diagnosis tras; 

Case No. Anorexia Nausea 

C* X 

in* 

11* X 

!•** V 

17' X A 

20 X 

21 


following .synijifoms. and the 

Vomiting Belching Diagnosis 
X Duodenal ulcer 
constipation 
Duodenal ulcer 
Duodenal ulcer 
Duodenal ulcer 
X Duodenal ulcer 

X Duodena! ulcer 

Gastralgia and 
constipation 


Sea case number in Allyl-bromide-mixture series. 

'I'Jie following chronic synijitoms were shown in this 


grouii: 

Catc 

Abdominal 

Hypogastric 

No. 

Distrcs* 

Distress 

€* 

10*^ 

X 


\\* 

X 


14* 


X 

17* 

X 

• 

20 

X 


21 


Epigastric 

Distress 

X 

X 


X 


Epigastric 

Pain 


X 


X 
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Oastragoguk lii-riXT oi- L.a,xativks axd Aij.Yi.-BKO^tiDK-MixTuRi-: 


The terhnic for the administratioii of the barium 
meal wa.s exactly tiie same as for the roentgenographic 
examination of the gastrointestinal tract. 

PREPARATION OF THE PATIENT FOR 
LAXATIVE SERIES 

For the first examination, the patient presented 
iiimself in the morning with an empty stomach and 
without previous catharsis. 

At the time of the second examination (2 days or 
2 weeks' later as described in the case history) the 
Fatient presented himself in the same manner, hut 
when the barium- meal was given, the patient took a 
full laxative dose consisting of the following: (Each 
tablet contains as active ingredients) Aloin grain, 
Extract Cascara Sagrada 1 2-3 grains. Extract Rhu- 
barb (Indian, not U. S. P.) 1 1-3 grains, and phen- 
olphtbalein (U.S.P.) pj grain. 


RESULTS 


Results of these tests were : 

COMPARISON OF MEASURED SIZE OF STOMACH 
CONTENTS G HOURS AFTER BARIUM MEALS IVITH- 
OUT MEDICATION AND WITH LAXATH'^E DOSE 

Stomach 6 Hr. Stomach 6 Hr. 

Ca-'C Residual, With Residual, 'SGth 

Xo. No Medication Laxative Dose 

Vertical Axis Horizontal z\xis Vertical Axis Horizontal Axis 


6* 

0 

0 

0 

10* 

3.2 

14 

3 

ir 

C, 

12 

3 

14’ 

1 

6 

1.5 

17' 

1.5 

2 

1.5 

20 

5 

11 

5 

21 

0 

0 

0 

•Average 

3.3 

9 

2.S 

'.S..'S C.15C 

minibsr 

in Allyl-Rromidc-Mixture 

scries. 


0 

10 

10 

9 

2 

9.5 

0 

8.0 


There is a negligible difference in the amount of 
barium residuum found in the stomach after 6 hours 
when no medication is given and when a full dose of 
laxative is taken with the barium meal. 


SUMMARY (LAXATIVE SERIES) 

The average size of the stomach residuum six hours 
after the barium meal in five cases (with six hour 
retention) out of the series of seven on whom laxa- 
tive tests are done showed an average of 3.3X9 cm. 
(vertical X horizontal axis). In repeating this te.st, 
but with a full dose of Emodin laxative, plus phen- 
olpbthalein, the average barium residuum was found 
to measure 2.8 cm. X 8 cm. (vertical X horizontal 
axis). 

The small difference demonstrates the negligible 
effect of commonly used laxatives on the stomach 
contents. Analysis of the figures in this series dem- 
onstrates the remarkable consistency of the motility of 
the stomach when consecutive tests are made to illus- 
trate the amoum of six-hour retention. 


■ DETAILS OF LAXATIVE STUDY 

Skiagrams of 6-Hour Stomach Residues Before 
and After Laxatives 

Note: Individual case studies with roentgenographic 
anah'sis were made with skiagrams. These studies 
show the barium levels of the stomach and the .speed 
and motility of the emptying stomach, duodenum, 
small intestine and large intestine including the rectum. 
These station numbers may be added to find an index 
number which is given in each case for the first seriez 
(taken without laxative) and for the second series 
(with a full dose of laxative). The higher the index 
number, the greater is the motility. The difference in 
the inde.x numbers represents the amount of additional 
motility (speed of motion of the barium meal) in- 
duced by the laxative. 

Knowledge that the laxative exerted no gastragogue 
effect led to a consideration of substances which would 
exert such action. None of the common medications 
were found to exert direct action that would emj^ty 
the stomach. Carminatives, such as garlic, are the 
most likely to effect this type of action. The active 
ingredient of garlic is stated by the literature as allyl 
sulfide (2-propenyl sulfide) ( CH^ :CHCI-H)2S).Thcre 
are also small amounts of allyl trisulfide (diallyl tri- 
sulfide), (C®H®)^S°. When the active ingredients 
are brominated, these become allyl i)romide (propene, 
2,3-dibromo) (alpha-bromoallyl bromide) (CH^Br- 
CBr:CI-H) or allyl bromide (3-bromopropene CPH;- 
CHCH^Br). small amounts of allyl tribromides ( 1,2,3, 
irihromo-propane) (CFHBrCHBrCH^Br). 

'I'he vehicle for these active ingredients is the other 
constituents of garlic which, after bromination, con- 
sist of a iJrotein bromide, small amounts of metallic 
bromide salts and inert fibrous materials (vegetable). 
The fate of protein bromides in digestion has been 
studied and it has been shown that the bromine be- 
comes available after ingestion. The pharmacological 
action of the metallic salts of bromide is well known. 
New studies show the clinical action of the new drug 
as a carminative. 


CHEMISTRY OF BROMINATION 

When the product. Allium Sativium. is brominated 
in a mildly alkaline media, the follov.'ing reactions take 
place : 


1. Excess of NaOHy!Br=NaBry^. 

2. Salt content (Me)^Br=MeBryT 

3. Protein content (approx. l%/Br=Protein Br. 

4. Diallyl Sulfide: 



HHI-i HHH 
C;C.C.S.C.C:C/Brs 
H H H H 
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II H H 
C:C.C Br/S 
II 11 ■ 

■h 

II H H 
C:C.C Br 
H H 


amino acids is liclicveti to lie re.sj)oiisil)le for vomit- 
ing'=». Duodenal hypennotility of short duration was 
produced in unanestlietized dogs liy intravenous in- 
jection of casein digest. A long period of inhibition 
•sometimes followed the hyjiermotility''. 

In an effort to determine the effect of a new 
carminative mixture whose ingredient is AliyI-bromide, 
the following tests were made: 


SERIES WITH AELYL-BRO.MIDE MIXTURE 

Sandweiss, Podolsky, Rush and Patterson'* have 
shown delayed gastric evacuation in a .series of jiatienls 
with duodenal ulcer. Olive oil in the usual thcra- 


ROEtVI’GEXOGRAPHIC EXA.MIXATIOX OF 
THE GASTROINTESTIXAL TRACT 

Diagnostic points susceptible to direct e.xamination 
by roentgenographic technics are first: Interference 



FIG. 1 

average effect of LAXATn*E 


A 

Top Immediately 

Kov Follots'ing 


B 

C Hour 


C 

14 Hour 


itic doses first hastens the emptying time of the 
mach slightly, but later, the formation of the fatty 
ds in the duodenum inhibits gastric emptying'", 
e cmiJtying rate of a rat’s stomach is decreased pro- 
issivelv as greater concentrations of glucose arc 
1". Five hundred to one thousand cc. of water 
:en with a meal had no effect on the gastric empty- 
; time in man'^. 

fntravenous administration of casein hydrolysate 
ises vomiting in large doses, but this vomiting is 
s than that caused by a mixture of ten crystalloid 
lino acids. The unnatural isometric formation ot 


Lower 

Row 


A 

Immedutely 

FoIIowinj; 

Ingestion 


B 

€ Hour 


C 

34 Hour 


with function; second, irregularities 

fillin- defects, projections, niches, hour-glass cie 

change. ,n P- 

TECHxXIC 

Since the gastrointestinal tract is not directly de- 
monstrable by roentgenographic technics, it «c 
.ary to introduce some harmless radiopaque subs ance 
wWch docs not interfere with funcUon. Tlie materia 
emploved for the purpose of examination is banum 
sidpL. For stulying spasms of the 
thick paste which can just be swallowed is used tol 
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Gastkagohuk Ei'i'kct of Laxativks anh 


lowing the! use of a bariuin-water mixture. The water 
mixture is used first as a very narrow stricture may 
he present. 

. For tlie study of tlie stomach and gastrointestinal 
tract, a mixture of 120 gms. of barium sulphate with 
12 ounces of water and acacia is used. 


Ai,i,Yi,-BKOMjni;-]^fixTURK 

Direct roentgenographic evidence of disturbance of 
function has the advantage of being demonstrable by 
objective test without considering the subjective opinion 
of the patient as to degree of pain or discomfort. 

In addition to this, certain chronic symptoms asso- 
ciated with slow emptying of the stomach are extremely 
severe and chronic. 


PREPARATION OF THE PATIENT 

The patiept presents himself in the morning with 
an empty’ stomach and without previous catharsis. All 
drugs with a stimulating or inhibiting effect on the 
gastrointestinal tract are witliheld for at least 24 hours 
before examination, 

INTERPRETATION OF EMPTYING TIME 
(.ACCORDING TO THE ABOVE TECHNIC) 

^ Interpretation as outlined in the United .States Army 
x-ray manual; Normal stomachs have been seen to 
empty in 2 hours. The usual emptying time is about 
4 hours. Up to 6 hours is still considered to be within 
normal limits. Retention after 6 hours of about 
or more of the ingested meal is considered distinctly 
pathological. The sntall intestine empties 6 hours after 
the stomach is clean. The caecum iiegins to fill about 

4 hours after the meal and the head of liarium column 
is at the hepatic flexure 6 hours after the meal. Ba- 
rium is ill the mid-portion of the -transverse colon at 

5 hours and the lower portion of the descending colon 
at 12 Iiours. Part should be discharged 24 hours after 
the meal and complete evacuation should be accom- 
plished in about 48 hours. 

DUODENAL ULCER 

Duodenal ulcer, the most common ulcer formation 
in the gastrointestinal tract is diagnosed by considera- 
tion of the. following; 1. Clinical history, 2. Emptying 
time of the stomach, and, 3. Direct roentgenographic 
demonstration of lesion. 

Roentgenographic diagnosis is not concerned with 
the first all-important consideration. The emptying 
time of the stomach, when it e.xceeds 6 hours, must 
be looked upon as evidence of a distinct pathological 
state often .associated with duodenal ulcer. 

. It is possible in some cases to demoiustrate directly 
a lesion of the duodenal bulb. In other cases it is 
possible to demonstrate improper filling of the duo- 
denal bulb. This is often as.sociated with 6 hour re- 
tention. 

The roentgenographic examination will, of course, 
emphasize certain objective diagnostic points. These 
objective findings, while of no greater importance than 
die -symptomatology, have the advantage of being de- 
monstrable. Whether or not the stomach empties is 
not itself of greater importance than the history' and 
symptoms diagnostically, such as, anorexia, nausea, 
vomiting and belching or such chronic symptoms as 
abdominal distress, hypogastric or epigastric distress 
or epigastric pain. 


TABLE 1 

The following table compares the measured size of 
the stomach contents 6 hours after the, barium meal 
without medication and the measured size of the stom- 
ach contents 6 hours after the barium meal when two 
5 grain tablets of Allyl-bromide-mixture are taken 
with the barium meal; 2 tablets 2 hours later and 2 
tablets 4 hours later. 

The vertical axis and the horizontal axis of the 
stomach contents is measured in centimeters. These 
are tabulated for each of the cases of duodenal ulcer 
presented. The average for the cases which had 6 
hour residual stomach contents with no medication was 
3.6 in the vertical axis and 7.28 in the horizontal axis. 
The average for these same cases when given barium 
with the .same technic but with administration of Allyl- 
bromide-mixture was .54 for the vertical axis and 1.21 
for the horizontal axis. This is a decrease in the aver- 
age from a fairly large residual at 6 hours to an almost 
negligible amount after the administration of medica- 
tion. 


TARLU 1 

ALLYL-BROMIDE-MI.VTURE 

comparison of measured size of stomach con- 
tents 6 HOURS AFTER BARIUM MEALS WITHOUT 
MEDICATION AND WITH 2 TABLETS OF ALLYL-BRO- 
MIDE-.MIXTURE EVERY 2 HOURS 


Ckc 

No/ 

Siomacli — 6 Hr. 
Residual, With 

No Medication 

Vertical Axis 

Horizontal Axis 

I 

2 

8 

2 

4 

6 

3 

0 

0 

4 

4 

8 

5 

3 

10 

6 

0 

0 

7 

3.5 

6 

S 

3 

6 

9 

0 

0 

10 

4 

10.5 

H 

6 

12 

12 

0 

0 

13 

0 

0 

14 

1 

5 

15 

7.5 

9.5 

16 

4.5 

7.5 

17 

1.5 

2.0 

IS 

3.5 

7.5 

19 

5 

4 

Avg. 

09’f 

7.28 


StomacJi-— 6 Hr. 
Residual, Witli 
3X2 Caps. Allyl- 
Bromide-Mixture 


Vertical Axis 


0 

0 

0 

0 

5 

0 

1.5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


.54 


Horizontal Axis 


0 

0 

0 

0 

8 

0 

4 

0 

0 

0 

Q 

0 

0 

5* 

0 

0 

0 

0 

0 


1.21 


BuRae only— No fluid level. 




niusirationsi (Figure 2) 6 hour barium residuum shown on the 
Same case when (1) untreated, (2) treated with laxative, and, (5) 
treated with Ally! -bromide-mixture. 

(ligurc 2) 2A Six hour residual sromacli (horirontal X vertical 
axis) measures MX2 centimeters. 



2B. Six hour residual stomach measures 11^X4 (horizontal X ver- 
tical axis) centimeters when barium and laxative arc tahen together. 
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2C Six hour residual stcnijcli measures OXO centimeters (empty) 
ts’hen Allyl-liromidc-miature is taten seith the barium. 


GASTRIC ANALYSIS OF RATS 


Gastric ntialy.si.s on rats receiving' 25 times the hu- 
man dose, given on an emjity stomach ('925 mgs./kilo) 
-showed after 3 hours (cc/IOO of N/10 NaOH); 


Rat No. I 

Rat No. 2 

Rat No. 3 

.\veragc 

Free HCL 0 cc. 

0 cc. 

0 cc. 

0 cc. 

Total Acidity 56 cc. 

39 cc. 

34 cc. 

36.3 cc. 

Combintd HCL 15 cc. 

14 cc. 

16 cc. 

15 cc. 

Gastric analysis on 

untreated rats showed: 


Rat No. 1 

Rat No. 2 

Rat No. 3 

Average 

Free HCL 0 cc. 

0 cc. 

0 cc. 

0 cc. 

Total Acidity 12 cc. 

15 cc. 

1 1 cc. 

12 cc. 

Combined HCL 2.1 cc. 

2 cc. 

2 cc. 

2.03 cc. 


SUM-MARY 

1. This stud}' demonstrates an agent useful in stim- 
ulating gastric motility and jihysiologicai emptying of 
the stomach which shows retention. The gastragogue 
effect was associated with suhjective relief of symp- 
toms. 

2. Laxatives caused a negligihle difference in the 
amount of barium residuum, and therefore did not 
increase stomach motility or secretion. 

3. Tiie animal findings show definite evidence of 

gastric stimulation. 
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Anal Fissure 

By 

DA VI 19 C. Dn'iMORE. M. D* 

BOSTON, MASSACHUSETTS 


A X AXAB FISSURE is a benign crack or nicer at the 
anal margin or in the anal canal, and is to he dis- 
tinguished from an acute abrasion whicli heals after 
an acute course with or without treatment. 

Although chronic anal fissure has not been produced 
experimentally, the cause can be found, it seems to 
me, in the pathology involved and in the anatomic 
.structure in and about the anal canal. There is, first 
of all. slight trauma with inflammation of the tissue 
and a consequent loss of elasticit}'. As a result, splits 
or abrasions occur into which infection enters, and 
consequently there is an extension of the inflammatory 
process, with further loss of elasticity. In the early 
stages, at least. naUire makes an attempt at healing, 
but because the sphincter muscle of the anus is con- 
tracted, the sides of the split are in apposition and heal 
by first intention with a narrow band of scar tissue. 
Subsequently, during a period of stress produced by 
straining at stool, or in fact, any body exertion, a sec- 
ond crack or cracks occur. These cracks may be in 
immediate apposition to and parallel with the original 
.scar, or they ma}- be at an, angle to it. This phen- 
omenon influences the type of lesion which develops 
and has a distinct bearing upon treatment. Parallel 
breaks result in long, simple cracks with a smooth 
base. Crisscross or diagonal breaks result in an ir- 
regular, rounded. t}'pical ulcer with trabeculated and 
pitted base. Cracks usually are much deeper than 
ulcers and may bleed more freely. The depth of any 
fissure depends, therefore, upon the tyjie of lesion and 
degree and extent of inflammation. It depends also 
tqion its location in the anal canal, ulcer characteristics 
predominating as the pectinate line is approached. 

Buie, of the Mayo Clinic, has shown that there 
is more supporting tissue on each side, less anterior 
and least of all jmsterior to the anal canal, and this 
lack of support agrees e.xactly with the occurrence of 
fissure. It occurs most frequently posterior, rarelv 
anterior, and almost never on the sides of the canal. 

CLASSIFICATION 

Fissures can be classified, according to their loca- 
tion, as marginal, interanal and ano-rectal. The mar- 
ginal fissure may be seen upon inspection or by 
simply spreading gently the external anal opening. 
The interanal fissure is demonstrated with the patient 
anesthetized and the walls of the canal spread apart 
with the fingers or a speculum. The ano-rectal fis- 

■'Instructor, Dept, of Proctology, Boston University School of Medicine. 
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sure involves the pectinate line," usually has the char- 
acteri.stics of an ulcer, and is not seen until the patient 
is under anesthesia. At that time a speculum is in- 
serted and the ulcer brought clearly into view. ' Not 
infrequently the circular fibers of the siihincter muscle 
may be seen forming the ulcer base. 

SYMPTOMS 

The subjective symptoms of all fissures are more 
or less uniform, varying only in frequency of attack 
and intensity of discomfort. The patient complains of 
intermittent traces of blood, pain and (in many cases) 
itching. The blood is of significance only as an aid 
in diagnosis. It ajipears usually as a stain on the toilet 
paper. Pain is characterized by burning and smart- 
ing at or following defecation. Less frequently it may 
he cutting, piercing, aching, steadj- or throbbing. 

The intensity and duration of discomfort varies tre- 
mendously. depending apparently upon individual sus- 
ceptibility to pain and the presence of infection. One 
patient will, complain only of slight uneasiness during 
the passage of fecal material, while another, with an 
identical lesion will be completely demoralized because 
of the severe and continual agony. Very often the 
jiatient complains of a sensation of tightness and fre- 
quent stools, but inability to completely empt\’ the 
bowel. 

Objective symptoms arc few and will be discussed 
under the next paragraiih dealing with examination. 


EXAMINATION 


Every precaution must be taken to gain the patient’s 
conlidence before the examination begins, and subse- 
quently nothing should be done to disturb that con- 
fidence. 


After placing the individual in position for exam- 
ination, assurance is given that there will be no dis- 
comfort. Very gently then the buttocks are spread 
apart and the area inspected.' A small, firm skin tab 
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attention, because at its base or on its ventral surfac 
a fissure may be immediately visualized. When m 
jiathology is seen the margins of the anus are gent! 
separated and in a certain percentage of cases a fissur 
\yill appear. In the majority of cases, however, insjiec 
tion fails to disclose information of significance. 

Palpation with the gloved and well-lubricated inde; 
finger of the right hand is by far the most importan 
Ftep in the search for fissure. Pressure is first ex- 
erted on the sphincter ring. If a fissure is manipu 
lated the patient will complain of pain. When no dis 
comfort Ks produced insertion of the finger into ’tlr 
anal canal is liegun. Every few millimeters pressur, 
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IS exerted, first in one quadrant, then in another. The 
instant a tender . point is cotnpres.sed the patient will 
icgister discomfort, and in the absence of any other 
proved lesion a “ presumptive diagnosis of fissure is 
justified. Usually the tliickcned edge and iiase of 
an ulcer is felt. The necessity for further examination 
must then he considered, but so far as fissure is con- 
cerned there is no need to cause the jiatient unneces- 
sarj discomfort. At the time of examination, in ad- 
dition to making the diagnosis of fissure, it is also 
necessar)- to note the comlitfon of the ana! sphincter^ 
Is is spastic, contracted, jiatulous, competent or incom- 
petent? 'JVeatment of the fissure is based iiixm all 
conditions present. 

DIFFERENTIA!. DIAGNOSIS. 

■ In any patient complaining of chronic ana! pain 
at or immediately following defecation, the presence 
of fissure must he strongly con.sidered until exam- 
ination .shows other pathology. Conditions which must 
he considered in making the diagno.sis are in order of 
■frequency of apjiearance: Uncomplicated internal 
hemorrhoids, internal thrombosed hemorrhoids, fistulo- 
. in-ano, abscess, coccygodynia, tumor involving the 
pectinate line, and crj’ptitis. 

Gonorrhea, various fungus infections, and other di- 
seases may, of course, occur in and about the anal can- 
■ al, but arc of such rare occurrence that they arc of no 
great importance in the jiractice of the average proc- 
tologist. 

Strange as it may seem the diagnosis of internal 
hemorrhoids is mo.et frequently confused with that 
of fissure, although the .symptoms are so diverse that 
doubt should rare!)' e.xtst. Uncomplicated internal 
hemorrhoids cause little if any discomfort, but may 
bleed freely. I'issure is almost always accomjianicd 
by intermittent or constant pain, and bleeding is evi- 
denced usiiall}' only on clothing or toilet pajier. Internal 
thrombosed hemorrhoids are characterized by an acute 
onset, rapid course, severe discomfort, and a jiainful 
lump which is palpable to the examining finger. Fistula 
and acute abscess which presents external to the sphinc- 
ter muscle are readily diagnosed. Wiieii aliovc the 
sphincter muscle there is usually a history of acute on- 
set, visible pus, or a palpable tumor, ele\-ated tempera- 
ture, leukocv'tosis, and general malaise. If the pectinate 
line is in^•oIved there is in addition to these symptoms, 
steady intractable pain, not particularly associated with 
defecation. Fissure is mistaken for coccygodynia more 
frequently than vice versa, and indeed the symptoms 
are so similar that such an error is not always to be 
criticized. In either condition the patient may com- 
plain of pain on reaching, sneezing, coughing or strain- 
ing in the act of lying down, getting up, and at defe- 
cation. However, with fissure the pain is likely to be 
definitely localized in the anal canal, whereas in coc- 
cvgod3mia localization is not exact, but is placed an}-- 
where between the end of the spine and the anus. 
Also the pain of fissure is caused by passage of an 
irritating stool, rather tlian the act of straining. Dike- 
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wisd, digital examination in cases of fissure may be 
so painful as to be imiiossihle, whereas in coccygodynia 
It doe.s not increase the discomfort. Again, the sphincter 
muscle m fissure is usually spastic or contracted, while 
III coccygodj-nia it is normal. 

• -Ncw_ growths accompanied by pain, are usually to 
be (hstinguished from fissure by palpation, the ex- 
cruciating steady discomfort, and the fact that pain 
IS not necessarily initiated bj- defecation but is aggra- 
vated thereby. In cases of malignant. tiiherailou.s or 
-syphih.tic ulcer, gonorrhea, the fungi and other rare 
condmons. diagnosis may dejiend upon microscopic 
e.xamination. In cases of malignant, tuberculous or 
syiihihtic ulcer, diagnosis may depend upon a micro- 
scopic examination. Symptoms of true Cryptitis occur 
rarely, jiain is sharp and of short duration, and not 
so rcgmiarly aggravated by bowel movement. Non- 
.sjiecific inflammation originating 'proximal to the 
mouth of a cr\-pt or crypts, and involving them only 
-secoiiflarily, is probably the first stage of fissure. 

•A. tyjie of fissure almost always overlooked is that 
in which pain is evidenced during micturition or upon 
intercourse, particularly at the time of ejaculation. This 
occurs in the male, and may lie so severe as to cause 
prostration or even loss of consciousness. Therefore 
any male jiatient with this history, in the absence of 
positive urological background and findings, should 
be investigated by the proctologist. 

TREATMENT 

Many methods of treatment have been suggested. 
One is tlie injection of a long-lasting anesthetic in oil 
beneath the fissure. Relaxation of the sphincter in 
the area of the lesion as a result does at times permit 
healing, hut in those cases which we have seen, the 
lesion and pain return in the matter of two or three 
weeks or a few months. 

The oldest and most thoroughly discreditecl method 
of treatment is cauterization of the fissure witli silver 
nitrate stick. W'e have never seen a cure result, but 
do .‘^ee many patients absolutely demoralized because 
of the increase in discomfort during and following the 
procedure. 

Gant claims excellent results from splitting the fis- 
sure with the scalpel and extending the incision post- 
eriorly through the fibers of the external and internal 
sphincters. The wound is painful and takes approx- 
imately three weeks to heal. 

Fissurectomy, together with moderate dilation, as 
■advised by Buie, is a method of treatment which gives 
a high percentage of cures. This operation consists, 
in addition to dilation, of excising the fissure and any 
accompanying patholog)’ by means of a V-shaped in- 
cision extending down to the fibers of 
sphincter muscle, and then suturing the cut edges of 
the mucous membrane to the pectinate line, 
favors a similar procedure but m addition makes a 
simple longitudinal incision in the postenor midline 
severing a portion of the fibers ot the sphincter 
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muscle. Tlie advantage of this operation is that it is 
not necessary to select cases, and that cure is obtained. 
The disaclvantages are that postoperative pain is severe 
and convalescence prolonged. 

Simple' dilation of the sphincter muscle followed by 
adequate treatment is, in my experiences, the method 
of choice in selected cases. The advantages of this 
operation are that cure may he expected, pain is im- 
mediately controlled, and the patient resumes his nor- 
mal activity on the fourth or fifth day. 

•Many variables must he considered in deciding 
whether or not dilation alone or dilation with some 
surgical procedure is to be carried out, and the sur- 
geon’s decision is of great importance to the patient, 
since it determines whether he will e.xpericnce consid- 
erable pain and a relatively prolonged convalescence, 
or if he will be immediately relieved of discomfort and 
he able to resume his work within three to five days. 
There are three conditions which must he present if 
dilation alone is to he considered. In the first place 
the fissure should he relatively small, the base should 
be smooth and there should l)e a minimum of scar or 
any other inelastic tissue. Such inelastic fibers, whether 
of the lining of the anal canal or of the subcutaneous 
spiiincter muscle, must he severed. Also, the anal 
sphincter must he spastic or contracted. Very often 
this can be determined at the time of examination. 
In some cases, however, spasticity or contraction is 
evidenced only after the anal ring is dilated up to two 
and a half to three centimeters, or more, under anes- 
thesia. It 'follows, therefore, that decision as to just 
what is to he done cannot be determined until the op- 
,eration is in progress. Again, it is necessary for the 
pelvic outlet to be large enough in some one direction 
to admit the fingers for dilation. We have found 
that when the distance between the ischial tuberosities 
or the distance between the tip of the coccyx and the 
stmphysis pubis is seven centimeters or more, dilation 
alone can be considered. 

OPERATION 

Wbeit the patient is relaxed, the index finger of the 
right hand is first inserted through the anal sphincter 
and pressure exerted in every direction until tw'o 
fingers can be introduced. The index finger of the 
left hand is then inserted on toj) of the index finger 
of the right hand. These two fingers arc then man- 
ipulated until no further rela.xation can be obtained. 
As dilation proceeds more fingers are then added until 
the procedure is completed. The tissues are easily 
torn by a too enthusiastic operator, lack of elasticity of 
the mucous membrane, or because of poor anesthesia. 
There should be no turning or twisting of the fingers 
at an}' time. The\' should be inserted directE and 
should be w'ithdrawn without a rotary movement. 
Otherwise, tears and abrasions will take place. 

IMiich e.xperience is required before consistently good 
results are obtained from this method of treatment. 
Overdilation, with the resulting incontinence, is very 


unlikely to occur if we remember that women over 
forty, particularly if they have had perineal tears, do 
not need as much dilation as younger people, and that 
as age increases, less and less dilation is necessary . 
Individuals over seventy years of age should rarely 
he dilated more than two fingers. Poorly nourished 
individvtals — young or old — do not need radical di- 
lations. 

AiVESTHESIA 

Relaxation essentially without danger of complica- 
tion is best obtained with caudal and parasacral anes- 
thesia. Complications such as nausea and headache 
are rare. The patient is aide to move to or from the 
operating table, and to turn as desired in bed as soon 
as he returns to his room. Within one or two hours 
he can be propped up in order to read or to be more 
comfortable. 

POST operative care 

After dilation, a mild, nonirritating antiseptic seems 
to he of definite value, particularly in cases where 
tears have occurred. Complications are avoided by 
means of a pressure dressing applied for thirty-six 
hours. We liave found that morphine gr. 1-6 and 
scapolomine gr. 1-150, given subcutaneously just after 
operation, help to prevent prolonged nausea. They 
serve also to quiet the patient and to allay any dis- 
comfort. Scapolomine is never repeated and morphine 
only in rare instances. Fluids are given orally as 
soon as they can he retained, and a liquid diet ordered 
for the first day. On the second day the patient goes 
on general tray, is given a mild laxative the second 
nigiit, and has a painless movement on,' the monn'ng 
of the third day. That afternoon he is discharged 
from the hospital. Subsequently, lie-is seen frequently 
at the office, where internal hemorrhoids are treated, 
and every precaution taken to assure healing. 

SUMMARY 

A working classification of anal fi.ssiire is sug- 
gested. Familiarity with the fact that only a small 
l)roportion of fissures are visible upon inspection of 
the external anal margin and that chronic pain indi- 
cates the pi-esence of this lesion in a very high per- 
centage of cases will enable us to make the correct 
diagnosis much more frequently than is done at pres- 
ent. A sphincter muscle so contracted or spastic that 
digital examination causes severe distress is almost 
diagnostic. Uncomplicated internal hemorrhoids are 
not painful and digital examination does not cause 
distress. Diagnosis of fissure depends largely upon 
history or palpation. In expert hands an inter-anal 
or ano-rectal fissure may often he visualized through' 
the anoscope or sigmoidoscope, but in the presence 
of an acute lesion such an examination is best post- 
poned until the patient is anesthetized. Coccygodynia 
IS the only condition which presents almost unsur- 
mountabie difficulties in differential diagnosis. Not 
infrequently botli fissure and coccygodynia are pres-. 
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cut at the .same time, and the cure of the fissure fol- 
lowed hy a projicr cn.shion re.stilfs in a comiiaratively 
hajijiy jiaticnt. 

COXX'LLASJOK’S 

f)ur records show that in jirojierly .selected casc.s 
cure of anal fissure hy dilation may he expected. 
.Clinically, the resulting healed .scar is just as wide if 
not as deep as that following excision. .A,t the present 
time we arc ahslracting some six or eight thousand 
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case histories, and statistics from them will lie puh- 
iishcd at a, later date. 'J'h'erc is no doubt, however, 
that a substantial majority of anal fissure can he cured 
m this way. and it does not seem fair to the individual 
patient to subject him to the painful and expensive 
experience of the cutting operation when dilation alone 
or with some slight modification gives such a high 
jiercentage of aires. Pain and disability is in direct 
lirojiortion to the amount of cutting necessarv. 


Editorial 


P(XSlTK)i\'L\0 l.\’ TJIK KOliXTGKKOI.OGI- 
C.‘\J< KXA.^DX.ATJON OK THH STOMACH 

Tt is a well-known fact that the roentgenological ex- 
amination of the stomach is tied up with the manv 
difficulties in presenting a three-dimensional organ 
on a two-dimensional film. Xo thorough roentgeno- 
logical “examination can he done without having films 
taken at different angles, in different iiositions, and 
at different stages of filling. A certain routine has 
dcveloiied in having most of the roentgenograms of 
tile stomach taken wliile tiie patient is lying on liis 
stomach or standing up. 4'hese arc tiie two basic 
positions under which the examination is performed. 
Besides the above mentioned ones, oblique positions 
arc often added. 

Recently. Albert Opiienheimer, who has frequently 
contriliuted to the literature on the roentgenological 
examination of the gastro-intcstinal tract, has jnihlishcd 
a very interesting study. He emjihasizcs that his meth- 
od is only an additional one. and should he used only 
in conjunction with routine examinations, tipjien- 
heimer draws our attention to the roentgenological 
e.xamination in supine jiosi.inn of the jiatient. This 
technic gives more detail of the pathology of the corpus 
and rear wall of the stomach, which he illustrated hy 
ver\' intere.sting case reports. As suggested, he has 
combined films taken during routine examination with 
films taken while the patient is in supine and .supine- 
oblique position. He uses (lie routine contrast .sub- 
stance. 

Among his findings are ulcers of the rear wall of 
the stomach. In looking over his roentgenograms, it 
is astonishing to see what large niches cannot he <lc- 
tected during the routine e.xamination, however, arc 
well demonstrated hy this method. L’lccrs and car- 
cinomas in the region of the cardia are especially well 
discernible, and some are detectable only hy this po- 


sitioning. 'i'lic supine jMisition, of course, is well 
known for the visualization of minor dia])hragmatic 
hernias. Films in stqiine po.sition are different in ap- 
])carance from the routine views, and it is important 
for the diagnostician to familiarize himself with the 
normal outline of the stomach and its mucosal pattern 
in this aspect. 

The roentgenologicrd examination of the stomach 
would he too comjilieated if we used all these methods 
in every case. It would make the examination too pro- 
longed and too expensive, W'e have to view Oppen- 
heimers suggestions as an additional technic for more 
thorough studies, according to the need. These facts 
emphasize that the roentgenological examination of the 
GI tract should not he left to the technical staff of an 
office or X-ray department, hut that it has to be closely 
supervised hy an experienced j)ln-sician. Only the ex- 
perienced eye can evaluate the findings, and insist that, 
besides the routine technic, additional, rarely used 
methods belj) to clarify the diagnosis. 1 am pretty 
.sure that even in the experienced hands of Oppen- 
heimer, only a few films taken in supine position, 
showed jiathology. It would he roentgenologicallj a 
waste if this method as brought again to our attention 
bv Oppenheimer. would he added to every roentgeno- 
logical examination. I think this is Oppenheimer s 
idea also. However, it is always well to scnitimze our 
methods and check that they have not deteriorated by 
loo much office routine. In this sen.se it is good that 
we are reminded once in a while by an expert, of the 
importance of diversify in the methods of examination. 

— frail" J. Lust. 


RFJTvREXCK 

. ■ OK..,, The Supine Projection in the Dirgnotis of 

Orpenhetmer. Albe^. 

“ nn of Roentg. end Rrdiun, Therupy 5S,4,454-.63. Apnl. 4S. 
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Book Reviews 


Manual of Applied Nutrifion. .'J'he Johns Hopkins Hos- 
pital (send $1.50 to Student Dietitian’s Fund, the 
Johns Hopkins Hospital, Baltimore. 5, Md.) 

The manual has lieen compiled hy the dietary staff 
under the direction of the Committee on Nutrition of 
the Johns Hopkins Hospital, is of value to doctors, 
nurses, dietitians and medical students, and carries 
a foreword liy E. V. McCollum. Very little of the 
hook pertains to the particular routine of their hos- 
pital. but is rather of general interest. 'I'lie description 
of diabetic diet is extremely brief. One wonders how 
hypertrophic arthritis can he si'mptomatically improved 
without a low-carbohydrate diet. 'J'iie hook is naturally 
not concerned extensively with the methods of pre- 
paring specific diets hut is rather a tabulation of how 
to proceed once the diagnosis is complete. 


Allergy {2nd Edition). Bv Ulrich Urbach, M. D., and 
Philip M. Gottlieb. D., Pp. 968 ($12.00). Grime 
and Stratton. Inc., New York, N. V., 1946. 

One must admire any monumental work such as 
“Allergy.” Probably one of the most complete texts 
on a subject of increasing interest, the 2nd edition has 
added new material and brought its references com- 
^'30' pletely up to the minute. Among the new material 
is a section on the psj-chosomatic aspects of allergy 
which, proportionate to the size of the book, does fair 
Justice to the studies which have been reported by 
investigators in this field. The book is concisely 
written, Ireautifully printed and illustrated and is so 
exhaustive and practical in its coverage and mode of 
attack, that no question conceming allergy' is omitted 
and the practitioner will find it a liberal education. 
Food allergy and allergic diseases of the digestive 
tract are covered with proportionate thoroughness. 


Medical Biochemistry (2nd Edition). Mark E. Everett, 
Ph.D., Pp. 767 ($7.00). Paul B. Hoeber. Inc., New 
York, 1946. 

This is an exhaustive, practical text, brought uj) to 
date so ns to include amino-acid therapy." cephalin 


fractions, the Rh factor, and thiouracil. with new 
tabulations on antibiotic substances, bacterial polysac- 
caride haptens and turnover numbers of enzymes. Each 
chapter is divided into three principal sections, deal- 
ing with chemistry, metabolism and jiathology, so that 
the pathology sections can be omitted during the basic 
course without fear of confusion. The book, which 
is well-written and very readable, is recommended for 
medical students and also for physicians who desire 
a clear, concise text for reference or review. 


The Management of Obesity. Louis Pehier, ]\I. D.. -y — . 

Pp. 144, Personal Diet Service, Publishers. New / 

York. $3.00 Postpaid. 

Pelner has handled his subject very well and pro- 
duced a book that should be of value to the busy 
general practitioner. Like most authors on this sub- 
ject, he regards overeating as the commonest cause 
of obesity and wisely stresses the imjtortance of the 
psychological investigation to determine the cause of 
abnormal appetite. Endocrine obesity is well described 
and it is refreshing to find an author who regards the 
endocrine treatment of obesity as useless except in 
the case of hypothyroidism. Chief attention is devoted ■ 
to diet therapy and a few valuable exercises are de- 
scribed. 


Diabetic Care in Pictures. Helen Rosenthal, B. S., 
Frances Stern, M.A., and Joseph Rosenthal. M.C., 
Pp. 150 ($2.00), J. B. Lippincott Co., Philadelphia, 
1946. 

This is an attractive, sturdily hound volume dealing • 
with the practical phases of diabetes mellitus in pic- 
tures, charts, graphs and simple prose. Apparently 
nothing is omitted which would he useful to the in- 
telligent patient. Calculation of diets, selection of 
weighed amounts, the use of the various insulins, care 
of syringes and the control of weight, as well as pre- 
cautions in emergencies— all are graphicallv described 
and this book may be the most desirable yet to appear ' 
for the jjatient himself to own and read. 
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CLINICAL MEDICINE 

ITui.i;. V.: A itno sic/n in flic blood picture diiring 
t\plioid fever. (Lekarske IJsIv. voL 1, No. 12, pp. 
273-277, 1946.) 

In 52 casc.s of t 3 ’i)hoid fever liistiocyte.s were found 
in the perijiheral blood. Tlii.s jihenomenon was olj- 
served in all jiatients with H. typbosa infection but 
also in bacterial endocarditis. The histiocytes arc 
large cells, mostly of endothelial origin, and are not 
nuineroiis. They ajiiicar in the .lilood before the ag- 
glutination te.sts become pos'itive. O. Fclsenfeld. 

Stomach 

WiLKV. H. M.: Etiology and treatment of heart- 
burn of pregnanev. (Anier. J. Obslet. Cvpccol. v. 51, 
p. 221, 1946. 

'Phe basis of the heartburn of pregnancy is not an 
organic lesion but a functional disturbance of gastric 
plu'siology due to the shift in the anatomic position 
of the stomach produced Iiy the expanding uterus. 
Forcing of the greater curvature towards the cardia 
doubles the gastric cnijitying time and results in rc- 
verse peristalsis. In addition, as pregnane}’ jirogresses 
there is atony of the cardiac sphincter. The acid 
gastric contents acting on the esojihagus results in the 
burning sensation which is referred to the heart rc- 
gion. 

Prostigmine by mouth was tried in 20 pregnant 
women complaining of heartburn. Relief was com- 
plete in 15 cases and partial in '2 cases. Increased 
gastric peristalsis and emptying rate were believed to 
he resijonsible for the relief. Side reactions were 
minimal. Prostigmine had no effect on the pre,gnancy. 

— J. H. Bernstine. 

Graves, Gaylord \\L ; Borderline cases of pyloric 
stenosis. (Arch Pediat., v. 63, p. 112, March, 1946.) 

Since often in particular instances it seems rea- 
sonable to evaluate uncertain conditions, it is worth 
while to review the behavior of ti’pical borderline py- 
loric stenosis cases under non-surgical supendsion. 
This is not to be construed as detraction from; surgical 
management when the diagnosis is definite as it is in 
the face of projectile vomiting and weight loss. A 
child under 2 years of age with vdsible peristalsis and 
projectile vomiting for a period of even only 48 hours 
probably has pyloric stenosis. If constipation and a 


palpable tumor are present ojieralion should be de- 
ferred only long enough to restore fluid and salt 
balance. X-ray is of little aid in this condition. When 
a child has inconstantly projectile vomiting for a few 
iLays only and visible peristalsis without constipation 
or j)al])able tumor, the diagnosis of pyloric stenosis is 
unwarranted without further observation. I\4ien pre- 
sented with .such a case one should restore fluid 
Iwlance. give gastric lavage, and withhold attempts to 
feed for 6-12 hours. Then one should institute thick- 
ened cereal feedings combined with atropine, gr, 1-500. 
The thick cereal feeding should he limited to 1 oz. 
and tlic water to 1 oz. ever}- 4 hours. Sugar content 
of the diet should he low and synthetic vitamins sub- 
stituted for the natural. — W'm. J Snape. 


Bowel 

\V. T. Cooke iCT ai.. : Anomalies of the intestinal 
absorption of fat. 1. Detennina'ion and significance of 
fecal fat. ( Quart. J. Med., v. 15, p. 141, April, 1946.) 

The authors introduced a diet containing fat 50 
gm. carbohydrate 250 gm., and protein 75 gm. to 15 
cases of diarriiea, 12 cases of varying types of anemia 
and 79 others in wliich fecal fat would be expected 
in e.xccss. After 4S hours of such diet, the stools 
were marked and collected for two to four days. 1 hese 
stools were then analyzed for neutral fat, fatty adds 
am! soap. I'he percentage .ahsoqUion was then cal- 
culated as the difference in the intake and the amount 
c-xcreted. While aware of the normal e.\-cretion of 
non-dietarv fat. this was disregarded in this senes. 
It was found that cases with a ])ercentage ahson)tion 
of less than 85 invariably showed signs or symptoms 
confirming the presence of a fat absoqition defect. 
Further "evidence was gained that the percenta.gT 
hvdroivsis of fat in the feces has little significance in 
regard" to pancreatic function. The amount of soap 
in the feces also seemed to bear no clinical relation- 
shii). Thirty-five cases with a proved fat absorption 
defect were investigated radiographically, and showed 
“deficienc}’ patterns” or evident slowing, while in cases 
of diarrhea where charcoal passed through the en- 
tire tract, the fat absoqition ivas normal. In some 
of the cases of defective fat absorption, although /O 
to 80 percent absorption had occurred, there was little 
or no change in the blood fat. - W. D. Beamer. 
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Pancrbas 

De Castro BarboSxV, J. J., DockErtv, M. B., ano 
Waugh. J. iM. : Paucreatic hclcrotopia: Review of 
Uieralurc and report of 41 authenticated surgical cases. 
(Surg. Gynecol. Ohstet., v. 82, p. 527, 1946.) 

Aberrant pancreatic tissue is usually detected in 
the fourth to sixth decade, and is more often found in 
the male. Hypoglycemia or hyperinsulinism is fre- 
quently found. Patients- suspected of having a pan- 
creatic tumor because of Inq^erinsulinism should he 
subjected to search for aberrant pancreatic tissue if 
no such tumor is found in the pancreas at operation. 
Stomach, duodenum and jejunum are the more usual 
sites of aberrant pancreatic tissues. Adjacent tissues 
nia}' show distinct pathologic change, such as fat nec- 
rosis, necrosis, hemorrhage and ulceration. In 25 of 
the 41 surgical cases of pancreatic heterotopia reported 
tlie aberrant pancreatic tissue was responsible for con- 
ditions of clinical significance. — W'm. J. Snape. 


Liver axd Gaei, Bladder 

ScHiEE, L. : Hepatitis. (Cincinnati J. Med., ic 27, 
p. 97, 1946.) ^ 

Special attention has been focussed on various types 
of hepatitis because of the increased incidence dur- 
ing the war years. In combat areas the infectious 
hepatitis was a severe problem; in some staging , areas 
hepatitis following vaccination for 3 'ellow fever was 
also a problem of great importance. Finally the in- 
crease in the use of arsenicals in venereal disease ther- 
apy resulted in a greater number of arsenotherapy 
hepatitis.. 

■ Infectious hepatitis and homologous serum hepatitis 
have a great deal in common except that in the latter 
the fever is less marked, and the incubation period 60 
to 120 daj’s rather than IS to 30 da.vs. Necrosis and 
autol^'sis of the liver cells, diminution in the size of 
the lobules and their invasion by leukocytes and his- 
tioc\-tes are the main pathological findings. In the 
infections and homologous serum hepatitis liver dam- 
age can be shown by liver function tests to be present 
before the onset of jaundice. In arsenotherapy hep- 
atitis, a sudden fever, anorexia and vomiting, to- 
gether (but not al war’s) with a rash may mark the 
disease before the advent of jaundice. 

Ireatment is by bed-rest, and by high protein and 
high carbohydrate diets. In infectious hepatitis gamma 
globulin given during the infectious stage is helpful. 
Psycho-therapy in cases mentally depressed by their 
long confinement to bed is advised. — B. R. Adolph, jr. 


Spaix, D. iL: Portal cirrhosis of the liver. Review 
of 250 necropsies vith reference to sc.r differences. 
(Am. J. Clin. Pathol.. 7>. 15, p. 215, 1945.) 

In the series presented there were onlv 60 females 
as compared with 190 males. At death the average 
ages were 48.6 years for wome,n and 56.3 years for 
men. Chronic alcoholism was shown iir the historj- 


of nearly all cases. \Vonien died from the cirrhosis 
more frequentl}’ than the men ; they also showed a 
higher incidence of jaundice and ascites. Esophogeal 
varices were more predominant in incidence in the 

— ' N. ^1, Bmall. 


Golds.miTii, G. A.: Nutrition and Cirrhosis of Hie 
liver. (Interne, v. 12, p. 401, June, 1946.) 

In this brief review it is indicated that inadequate 
sui)ply of certain nutritive materials results in ex- 
tensive pathologic changes of the liver, including fatty 
infiltration, necrosis and cirrhosis. 

Experimental work has shown that low protein 
diets result in liver hemorrhage and necrosis. Con- 
tinued low protein or high fat diets lead to e.xtensive 
fibrosis and atrophic cirrhosis. High protein diets, 
metliionine, or choline and ct'stine prevent these dam- 
aging changes in the liver. Dietary deficiency in vit- 
amin B complex results in fatty livers ; the res])onsiblc 
fraction of the B complex is inositol. 

Treatment of liver disease in man by high protein 
diet, with due attention to the quality of the protein, 
is preferred to high carbohydrate diet. Probably the 
protein-sparing action of carbohydrates accounts for 
the beneficial effects of the high carbohydrate diets 
in vogue in the past. Fat-soluble vitamins A and K, 
stored in the liver, are lacking in livers which are in- 
jured and should be included in the diet. Prothrombin 
deficiency may be due to vitamin K deficiency and 
must be determined by blood coagulation. Menadiaiie 
should be given. The vitamin B complex and other 
lipotropic substances, such as choline and methionine, 
in large amounts, together with a high protein, high 
carbohydrate and low fat diet have proved success- 
ful in the treatment of liver cirrhosis and toxic and 
infections hepatitis. — H. Stilyung. 


Zastow, j., Couxseller, V. S., Heflmax, F. R.: 
The e.rcrction and concentration of penicillin and strep- 
tomycin in the abnormal human biliary tract : Pre- 
liminary report. (Proc. .Staff Meet., Mavo Clinic, v 
21, p. 94, Feb. 20, 1946.) 

Studies on the e.xcretion and concentration of pen- 
icillin and streptomycin in diseased states of the hu- 
maii gallbladder and bile ducts revealed neither anti- 
biotic in the gall bladder when the cystic duct was 
obstructed by a stone. Once the antibiotics entered 
the gall bladder in cases iir which the cystic duct was 
patent, they remained there for long periods. How- 
ever. there was no indication that they were either 
concentrated or absorbed through the wall of the gall 
bladder. Studies on paHents with a T tube in the 
common duct revealed that the antilhotic agents were 
excreted m high concentration in the hepatic bile of 
patients who had normal livers; that penicillin was 
concentrated by the liver before excretion into fhe 
bile, and that streptomycin was not concentrated In 
^ses of obstructive jaundice the ability of the liver 
o excrete the antibiotics was impaired; the impair- 
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nient Avas increased witli the degree of hejjatic dam- 
age. From these studies it was concluded that ob- 
struction must he removed and free drainage estab- 
lished before the antibiotic agents can be expected to 
overcome an infecting organism in the biliarv tract. 

— E. Tallant. 


Ur.civR 

.■ I KYn, I\.; Callus ulcfr nj the fji'calrr eiirralitrc of 
flic stomach. {Lekarske JJst\, vol. 1, No. 12, />/>. 277- 
279, 1946. 

The description of a. relatively rare, I)cnign chronic 
gastric ulcer of the greater curvature, is described. The 
j)atierit, a young woman, was cured by partial gas- 
trectomy. — O. Felsenfeld. 


OF DlCKSTlVK DisI-ASES Vcn.U).iE 15 

JS'WtBER 12 

MustcK, V. H., Hoei-s, H. C., Avj-v, I-j. T. a.\d 
Heu RAU.M, A. A. : The effect of caffeine on gastric 
secrelton. {Souilu Med. /., c. 39, f. 651, Aug., 1946) 
I he gastric secretorj' response to caffeine using. the 
ivy caffeine gastric test meal was determined on 39 
individuals, ten of whom were considered free of gas- 
tric disease, twenty-five having active duodenal ulcer, 
and four with gastric ulcer in the active phase. Fif- 
teen of the duodenal ulcer cases e-xhihited a persist- 
ently high secretory response without tendency to rc- 
tuni to the basal level for two hours. A similar re- 
sponse was noted in two of the gastric ulcer cases. 
In the normal cases, there was a marked drop in se- 
cretion during the second hour of the secretory phase. 
'J’he degree of ga.stric hypersecretion in resjwnse to 
caffeine tends to indicate the activity of the disease. 

— G. K lermer. 


Co.x, T. J.. AND Ju.NNii.A. O. 1?.; Rclaltonshif hc- 
tu'cen au.victv neurosis and duodenal ulcer. (Calif. 
IFcst. Med., V. 64, p. 240, 1946). 

Study of a series of 161 patients with a iii.story of 
anxiety neurosis revealed that 50 percent had duo- 
denal ulcers (X-ray findings) before hosiiital ad- 
mission and the remainder were found to have ulcers 
when given careful examination. Kadiologic evidence 
of a lesion was usually found only after the onset 
of the an.xiety state. Psychotherapy and dietary mea- 
sures brought about great improvement. While not 
all jiatients with anxiety neurosis .show evidence of 
duodenal ulcer, probably all patients with duodenal 
ulcer do have a historj’ of anxiety or emotional in- 
stability. The role of the autonomic nervous sy.stcm 
and its central stations in regulating gastrointestinal 
functions is emphasized. — G. Klenner. 


Grj.mson, K. S.. Taylor, H. M., Trent, J. C., 
Wilson. D. .A... & Hill. H. C.; Effect of thansthor- 
acic vagotomy on functions of stomach of patients rvith 
peptic ulcer. (Southern Med. J., t'. 39, p. 460, June, 
1946.) 

Ulcer symptoms were exhibited by 25 patients for 
periods' varyung from 3 to 35 years. All cases were 
refractory to medical management. The youngest pa- 
tient at time of ojieration was 27 years old, the oldest 
62 years. About 10 centimeters of each vagus trunk 
ivas resected within the chest and the esophageal nerve 
plexus e.xcised. Because of retention or obstruction, 
gastrojejunostomy or pyloroplasty was also performed 
in 5 of the 25 patients who were vagotomized. Four 
to 18 months after operation the patients showed no 
evidence of either ulcer or recurrence of ulcer. Ulcer 
pain was absent in all cases. Gastric motility and 
secretion were depressed in the fasting state. Appar- 
ently not only the psychic or reflex mechanism but 
also the chemical mechanism of gastric secretion ls 
altered. The authors suggest that pyloroplasty or gas- 
trojejunostomy be combined witli bilateral vagotomy 
to gii-e maximum benefits in certain cases, parfacu- 
iarly in the presence of obstruction. 

— M. H. F. Friedman. 


SURGERY 

Black, B. M., and Evert, J. A. : Nomenclature 
of certain gastric operations. (Proceed. Staff Meet, 
Mayo Clinic, v. 21, p. 229, June, 1946.)' 

Designation of a particular operation by a given 
person’s name is inadequate, but frequently other 
methods of terminology are awkward. Descriptive 
terms arc necessary but the terminilogy should have 
a specific, restricted and um-arying meaning. The 
surgeon’s name attributed to an operation does not 
always mean that he was the originator of the tech- 
nique. Gastro-duodenal anastomosis or Billroth I op- 
eration has had many modificadons, mainly attributed 
to Koelier, Schoemakcr, Van Halierer. Finney and 
Horsley. Gastro-jejunal anastomosis' or Billroth II 
operation in various modern fonns are modifications 
of the so-called Polya operation. The segment of 
jejunum and its direction, as well as the region of 
stomach joined thereto, vary in these different pro- 
cedures. Contributors to various techniques of the 
Billroth II operation are Mikulicz, Hofmeister, Kron- 
lein, Reichel, Polya, iMoynihan. Finsterer, Balfour r^,d 
W. J. Mayo among others. E. Tallant. 


EXPERIMENTAL MEDICINE 
?0SIN A., AND Doljanski, L. : Pyroninophilic 
icture of liver cells in carbon letrachloride potson- 
(Procced. Sov. Exper. Biol Med., v. 62, p. 6-, 

V 1, 1946.) , , 

rhe hepatic cells contain a peculiar type of granula- 
I which because of staimng characteristics are re- 
red to as pyroninophilic granules. In fasting am- 
s or animals kept on a fat or carbohydrate diet tlw 
nules disappear while in animals on a high protein 
the granules are numerous. Change in size and 


protein metabolism. 

One hour after administration of carixm tetrachloride 
the granules begin to disappear completely from the 
hepatic cells in the center of the lobules. This may 
indicate how early after carbon tetrachloride poison- 
ing alteration in protein metabolism begins. 

-— M. H. F. Friedman. 



Authors’ Index for Volume Thirteen 



Elimiann, Ivudolf 

Ellenherg. Max 
Ershoff, B.'H 

Feinblatt, Henrv M. .. . 

Felsenfelcl. Oscar 

Ferguson, Edgar A., Jr 
Fisher, Ralph Lee 
Friedman, JI. tl. F 

Galaml)os, Arnold 

Gauss, Harn- 

Gilmore, John H 

Goldzieher, Jlax A 

Goloh, Meyer 

Goodman, Joseph I 

Granet, Emil 
Greenspan, E 

■ Haist, R. E 

Hanes, Williahi J 

Hayward, Malcolm L. ... 
Hoelzel, Frederick 
Hoffman, Warren R 

' Juda, A 

Easher, Earl Parsons, Jr. 

Long, Leonard 

Lundsteen, Erh'ng 

iMascarenhas, Clovis Cruz 

jVIcKenney, James A 

IVfcKittrick, Leland S. 
McWilliams, H. B. 


23. 25 

356 

3S5 

386 

232 

386 

361 

108 

14, 87, 193 

73,213, .373 

344 

40 

17, 352 

294 

330 

275, 341 

152 

199 

255 

284 

228 

296 

221 

375 

377 

173 

78 

142 

385 


Mirsky, I. Arthur 

Jlittehnann-Galamhos, Wilhelmina 

Morrison, Lester M 

Mosenthal, Herman O 

Mueh.sam, Eduard 

Mulsow, Frederick W 

Nasio, Juan 

Necheles, H 

Pearce, Alexander E 

Peters, John P 

Reed, John A 

Roffo. Angel I-I 

Root, Howard F 

Rossien, A. X 

Ruskin, Simon L 

Sahyun, Melville 

Saltzman, A. 

Sandweiss, D. J 

vSchepers, G. W. H ' 

Schneck, Jerome M 

Schutz, Paul Jeffrey ... 

Seley, Samson A 

Sieve, Benjamin F. . 

Sindoni, Anthony, Jr. .. 

vSmith. Beverly Chew . ... 

Smith, Clayton S 

Snapper, l' 

Soper. Horace W ZZ 

Sorter. H 

Southard, Martha E. 

Standard, Samuel 

Stiles, Karl A 

Streicher, Michael H. 

Turnbull, John A 

Weinberg, B. f 

Weinstein, L. j 

Weiss, Morris . ....’ 

Wikoff, Flelen L 

WiJensky, Abraham.a 

Young, Viola Mae 

Eukerman, Morris 


130 

14, 87, 193 . 

196 

160 

3 

39 ' 

252 

346 

; 344 

127 

379 

33 

173 

290 

... 110, 311 

59 

.. 275, 341 

108 

333 

257 

299 

237 

SO 

178 ' 

138 

245 

. 275, 341 

350 

346 

245 

320 

39 

1 

9 

346 

373 

375 

228, 245 
367 

232 

361 , 



General Index for Volume Thirteen 


Abdominal pain 

Abscess, appendiceal ..... 

Acblorhydria 

Acne ■. 

Aden 3 'lic nucleotide 

Adrenaline .... -. 

Alcohol 

'Allerg\' 

Alh'l bromide 

Aluminum aminoacetate 

Amino acids 

Amoebiasis 

Anemia 

hemo!_vtic 

nutritional 

Anesthesia 

Anoxia 

Appendicitis 

Appetite 

Arterial spasm 

Atmospheric pressure ... 
Atresia, of esophagus ... 

Avitaminosis 1 

Azotemia 


299 

279 

:. 379 

12 

311 

126 

381 

9 

386 

31 

110. 125. 212 

356 

383 

29 

59 

340 

310 

39, 104, 211, 273 

45. 385 

125 

310 

212 

309 

28 


Bacteriophage - 274 

Banti's s%'ndrome 361 

Barbiturates 104 

Basal metabolism 45 

B comple.K vitamins HO 

Benadrjd 123 

Benzoic acid 275, 341 

Bilinibin 27 , 31. 340 

IBlood sugar, postprandial 128 

Blood sugar tests 100 

Boils 

Brucellosis 103 


Calcium 

Cancer, gastric 

gastrointestinal 

jejunal 

of esophagus 

of stomach 

Carbohydrate metabolism 

tolerance 

Carbon tetracUoride 

Carcinogenesis 

Cardiospasm 


... 274 

17 

25 
234 
55. 249 
. 104, 379 

152 

193 

. . . 124 

33 

. 352, 377 


Chewing gum 

Chloride 

Choline 

Chylangioma 

Cirrliosis, of liver 

Clinical research 

Coccygodynia 

Colitis 

mucous 

toxic 

ulcerative 

Colon, diverticula of 

redundanc}' of 

Constipation 

Continuous drip 

Cylindroma 

Dermoid cyst 

Dextri-maltose 

Diabetes, insulin treated . 

mellitus 

uncontrolled 

Diabetic acidosis 

Diaphragmatic pain 

Diarrhea 

European 

Diets, high lipid 

Disorders, gastrointestinal 

Diverticula, of colon 

Duodenal ulcer 

Duodenitis 

Dj-senter}-. amebic 

badllary 

D\-spepsia 

Eczema 

Edema 

Egg white 

Ehrmann meal 

Elimination, intestinal 

Enema ' 

Enteritis 

regional 

Enterococci 

Enzymes, proteolytic . 

Epithelioma 

Erosions, chick gizzard 

Eiy-thema — 

Esophageal spasm 

Etiology, of diabetes 

Ewald meal 


245 

273 

103, 123 

103 

367* 

.150 

330 

55. 373 

213 

373 

2.52 

14 

87 

. - 1, 78, 350 

252 

55 

309 

29 

193 

127 

173 

127 

.., 303 

58. 196 

199 

228 

255 

14 

389 

310 

272 

212 

350 

10 

61 

126 

z3 

228 

351 
351 
346 
105 
126 

55 

124 

12 

375 

130 

23 



■pasting blood sugar ... 

contents 

Pat 

' Fats ■■ 

Pat transport 

Fissure 

■ Food rationing 

Gall stones 

Gangrene, in diabetics 

Gastragogue 

Gastrectomy 

Gastric acidit}’ 

cancer 

contents 

diagnosis 

function 

resection 

retention 

.secretion 

ulcer 


Gastritis 

26, .360 

atrophic 

273 

hypertrophic 

344 

Gastroscopy 

103, 290 

G. I. symptoms, in schizophrenia .... 

.. 257 

Glucose, in coma 

170 

Glucurouates 

... 275, 341 

Glycerides, nnsaturated 

22s 

Glycogen 

31 


Gros reaction 340 


HCl 126 


Hcmatemesis ... 

350 

Hemoglobin 

324 

Hemorrhoidectomy ... 

104 

Hepatic disease 

56 

function test . . 

58 

Hepatitis 27, 103, 

272, 273, 294, 340, 361 

Hepatoma 

28 

Hippuric acid 

275 

Hirschsprung's disease . . 

3 

Histamine 

309 

test 

23 

Hormones 

80, 323 

Hyperplasia, of stomach 

57 

Hyperthyroidism 

306 

H}poproteinemia 

59 


Icterus . , . 
Ileitis 

regional 
Indicanuria 
Insulin ... . 


123, 271 

321 

, . . . 352 

350 

185 


178 

; 284- 

49 

...; 124 

155 

391 

29 

14, 101 

142 

386 

27, 56, 123. 310 

245 

56. 310 

31. 284 

290 

284 

28 

57 

108. 340 

380 


Intestinal absorption 

Intussusception 

I ron 


Laboratory te.sts, of stomach -3 

Lactic acid 340 

Laxatives 386 

Lead 126 

poisoning 306 

Lesion.s. of cardia 124 

IJpase 30 

Lipophilia 48 

Liver changes 309 

cirrhosis of 57 

extract 58 

fat 340 

function test 212 

lipase 309 

regenerating 30 

trauma 309 

Lymphoblastoma 273 

Lymphoma 211 

IMcasles 211 

Medical research 148 

Megacolon 3 

Microorganisms, enteric 232 

Modified globin 274 

Mucous colitis 213 

Mucus secretion 57 

Muscle metabolism 110 

spasm 311 


Xasal ganglion 311 

Xecrosis, diatetic 104 

Xeoplasm 344 

Xeuropathy, in diabetes I73 

Nicotinamide 5g 

Nicotinic acid 

X’itrogen 3Qp 


Obesity 

Obstruction, of pylorus 
Oils, oxidated 

Pain, abdominal 

arthritic 

Pancreatectomy 

Penicillin 

Peptic ulcer 

Peptidase 

Percussion of liver 

Perianal dyscrasia 

Peritoneal pain 


40 

238 , 

33 

73 

311 

211 

359 

221, 260, 308, 351 

310 

294 - 

330 

301 



Phr.cpho’ipid .V,.,., 125 

, , PhysiVdopical derangements..,.. : 320 

. ' Plummer’s dilator ; 377 

■ rneiimonta , 73 

Polyneuritis ...•. 310 

• Poh'.saccharides 385 

.. Porjrhvria .; 309 

Proctalgia ....' 330 

Proctolog}' 247 

Prolap.sus recti 50' 

Protein deficiency ; 59 

Prothromljin 57 

Protozoa, iiite-stinal 232 

l^niritiis 1 1 

an] 330 

Psoriasis 13 

Psychotherap}' 255 

' Pyelitis 310 

Pyro.sts - • 333 


■padiatioii therapy . 
. Rectal incominence 


249 

290 


Saliva 

. Schizophrenia 

Scun-y 

Segmental neuralgia .... 

Shock 

. Sigmoidoscopy 

Sodium Ijcnzoate 

S])ecific dx'iiamic action 

Splenic puncture 

tnmor 

Stomach, cancer of 

tc-sts of 


310 

257 

30 

302 

152 

351 

275 

40 

274 

274 

17 

23 


Strept'KaKTi, fectil’., 
Sacciny Isul tathinzole 

Sulfadiazine 

Sjdfonamiclc 

Surgerj', in dialjelici; 
Sympathetic block 
Syjjhilis 


Thiamine . 

deficiency . . . 
Tomato pomace . ... 
Triolein 
'rulKUCiilin 
Typhoid fever 
Tyrothricin . 


Ulcer 

intestinal 
of ccaim 
pejnic .... 
Ulcerative colitis 
Undermitrition . 
Urticaria 

Vitamin A . . 
rj 

deficienev 
K ' 

synthetic 
Vitamins 


Water . . 

■ retention 


Yeast, hreu-ers 



